How much you pay? 


Don’t risk needless waste 


all corrosion were obvious steel pipe, 
industry would more about it. But not. Often 
hidden unnoticed indoors and outdoors, above 
ground and below ground corrosion takes its daily 
toll. Acids, alkalis, salts, gases and atmospheric con- 
ditions all are contributing factors. result, in- 
dustry pays terrific bill for corrosion far more 
than should. Your own cost, too, may greater 
than necessary. Minimize your risk these two 
things now 

Check your costs; 

Provide adequate protection for danger points. 
Experienced and competent engineers 
are available help you both. check 
your costs, which may greater than you know 
because the effects corrosion are often hidden. 
report conditions they find them. They'll 
recommend steps take greater protection can 

provided and money saved. Inquiries from in- 
terested executives will receive attention. 
There’s obligation write today. 


DIVISION 


AMERICAN PIPE AND CONSTRUCTION co. 
Dept. Firestone South Gate, Calif. 


| 
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combat serious corrosion problem 
miles pipelines, large mid- 
western processing company initiated 
program cathodic protection. Dowell 
magnesium anodes were installed each 
leak point and all new lines they 
were laid. The leak rate was cut from 145 
the pre-protection year 1943 
only leaks 1946 and 1947. The 
$12,400 installation cost has been saving 
about $6,500 each year maintenance 
costs alone! 


The degree protection afforded 
buried metal structures system 
Dowell magnesium anodes will depend 
the soil conditions encountered and 
the number anodes installed. Carefully 


alloyed specifications designed in- 
sure maximum life and efficiency, Dowell 
magnesium anodes require external 
source power and have proved 
effective and economical way 
control underground corrosion. 


subsidiary The Dow Chemical 
Company—pioneer the use mag- 
nesium for corrosion 
offers the extensive research facilities 
and technical knowledge that make 
your logical source magnesium anodes. 
Write directly Tulsa for additional 
information. 


DOWELL INCORPORATED 
TULSA OKLAHOMA 


DOWELL 


MAGNESIUM ANODES 


GALVO-PAK GALVO-LINE 


SUBSIDIARY THE DOW 


CHEMICAL COMPANY 


FREE SHOWING! 


Now available—a new 
minute sound slide film illv- 
trating the possibilities o 
Dowell magnesium anodes fo 
corrosion control. A Dowell 
representative will gladly 
arrange a special showing a 
your plant, office, or organ 
zation meeting. Cal! or wrile 
Dowell today. 
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THIS MONTH’S COVER three years’ 


service the 0.064-inch 61ST aluminum sheets 
lining this flume show evidence corrosion. 
The meta! applied overlapped flat sheets 
sprung the shape the trough the job. 


Rate flow appreciably faster than 


for wood Quebec, Canada, paper com- 
pany testing the bare aluminum for this 


service reduce maintenance and increase 
rate flow 
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WRITE TODAY FOR FREE COPY CONTROL UNDERGROUND PIPE AND SAMPLE THE NEW, 400% STRONGER COROMAT. 


RROSION 


Coromat*—the new Fiberglas* Underground Pipe Wrap, improved the 


addition extra-strong Fiberglas yarns, gives you all these advantages: 


HIGH TENSILE STRENGTH: Coromat resists soil stress; will 


not crack strip during soil temperature changes. 


EXTRA IMPACT STRENGTH: ability coating resist break- 


age from rocks, backfills is increased 2 to 3 times by Coromat. 


FEWER “HOLIDAYS”: high porosity allows air 
and moisture to escape, lets coating bleed through more 
evenly—eliminating common cause 


HIGH PICKUP: fineness glass fibers gives larger surface 
area for coating cling to; permits more coating 
absorbed given thickness wrap. 


HEAT RESISTANT: withstands temperatures 1000°. Re- 
tains full strength under hot applications impregnants. 


MOISTURE RESISTANT: glass fibers resist moisture, 


maintaining excellent water resistance qualities coating. 


ACID RESISTANT: fully resistant organic solvents and soil 
acids. Helps impregnant combat electrolytic solutions. 


*Fiberglas and Coromat are Trade-marks 
Owens-Corning Fiberglas Corporation 
for products made of or with glass fibers. 


NON-CORROSIVE: Coromat, being made glass, fully 
oxidized. Does corrode cause corrosion contact 
with metals. 


GREATER FIBER COUNT: More fibers per unit area create 


closerbond, whichincreases qualities. 


10. DIELECTRIC STRENGTH: Coromat helps 


maintain high natural dielectric strength coating. 


HOW COROMAT CUTS COSTS 


FASTER APPLICATION: Coromat, extra-strong glass yarns 
have been added Fiberglas Underground Pipe Wrap 
increasing its tear strength 400%! This permits high-speed 
application without delays caused breaks. Longer 
1200 foot rolls can used, eliminating frequent machine 
stops. 


ECONOMICAL: costs less than cents per square foot, yet 
Fiberglas Coromat provides stronger, more lasting rein- 
forcement for pipe coatings. 


COROMAT 


UNDERGROUND 
PIPE 


ADDRESS OWENS-CORNING FIBERGLAS CORP., DEPT. 958, TOLEDO OHIO 


November, 1949 


COROMAT 


Field tested, this new underground pipe wrap made the 
Owens-Corning Fiberglas Corp., has shown 300% greater 
tensile strength application than other wraps. This means 
the practical utilization the longer 1200 foot rolls higher 
wrapping speeds without time consuming delays due break- 
age. COROMAT available widths from inches and 
1200 foot lengths. Price $1.18 per square carload lots 
8000 squares more $1.50 per square LCL 
all prices FOB destination. 


GLASFAB 


Manufactured the Lexington Supply Company, GLASFAB, 
the new hydrocarbon thermoplastic impregnate Fiberglas cloth 
impervious moisture and heat and has high tensile 
strength lbs. per inch. Soft, pliable and non-irritating 
the hands, GLASFAB widely used for handwrapping “hot 
field joints, field repairs and for machine wrapping river 


crossings and “hot GLASFAB supplied continuous 
rolls 75, 400, 800 and 1000 ft. lengths. 


KAPCO ROCK SHIELD 


KAPCO Rock Shield, newly developed protective shield 
pipe and pipe coating was recently subjected vigorous tests 
the rocky terrain West Virginia. Dense limestone rocks 
varying sizes were dropped from height five feet directly 
the shield. The electronic detector showed holidays 
the coating following these tests. This new protective shield 
eliminates the need for padding the ditch under rocky 
tions and has also been used with high degree 
river and road crossings, padding under river 
anchors and elsewhere where the coating subject damage 
handling. ROCK SHIELD available for early delivery 
Midwestern package which includes strapping, ratchet 
strapping tool and aluminum seals. 


Manufactured exclusively Keystone Asphalt Products, 
Division of American-Marietta Co. 


cago, Ill, 


For prompt delivery Midwestern maintains warehouse stocks Tulsa, Oklahoma City, Houston, Kansas City and Newark, 


WRITE 
FOR MORE DETAILED 
INFORMATION 
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EEP full stock corrosion-resistant 

“Karbate” Impervious Graphite Pipe 
adequate range sizes and you will never 
caught short emergency replacement job... 
have waste time ordering whenever there 
routine repair made. pipe, valves, 
fittings, towers, pumps, tanks and other equip- 
ment offer you many advantages: 


Both acid-resistant and alkali-resistant 

Light weight, easy machine and 
assemble 


metallic contamination product 


Write for new Installation Manual, Catalog 
Section M-8801A, Address Dept. 


The term “'Karbate”’ is a registered trade-mark of 


NATIONAL CARBON COMPANY, INC. 
Unit Union Carbide and Carbon Corporation 
East 42nd Street, New York 17, 
Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
Foreign Department: New York, U.S.A. 


These products sold in Canada by 
Canadian National Carbon Co., Ltd., Toronto Canada 


EPRODUCED this page and the facing 


page are specimens lantern slides and lantern 
slide copy which are considered close ideal. 
Authors preparing present papers meetings 
the National Association Corrosion Engineers will 
find the condensed instructions included herein suffi- 
cient for the preparation satisfactory lantern slide 
copy closely followed. 

For those who wish get more comprehensive 
outline procedures for the preparation slide 
copy, numerous monographs are available, including 
those published technical and scientific associa- 
tions home and abroad. This summary not in- 
tended substitute for these more extensive 


presentations, but for those who wish get quickly 


the essentials the process. 


Size Copy 
Lantern slide copy may any size. 
The recommended proportions the 
area destined projected should 
1:0.8 with the longer side horizontal. 


Size Lettering 


Among the most frequently encoun- 
tered deficiencies slides inadequate 
lettering—that is, too indistinct 

Facing this page reproduction 
full size piece copy* considered 
nearly ideal for slide production. 
with characters 5/16-inch 
deep. 


*Figure shown is from “A 
Study of Deposits and Corrosion,” 
Alquist, Corrosion, 5, No. 2, Page 49, 
Feb. 


by F. N. 
(1949) 


Geographic 


SOLVENT SAMPLES TAKEN DURING 
TREATMENT LOCOMOTIVE 


SOLVENT CONCENTRATION 


TIME HOURS FROM START TREATMENT 


The figure above, reduced version the figure the right hand 


facing page, approximately the size the projection area 


all but the most favorable condi- 
tions can postulated: 
Typewriter type too small 
for effective copy. 
Usually the reproduction 
typewriter type too poor 
for legibility. 


NOTE: The size lettering should 
increase proportionately larger copy 


more lettering should put 
the slide than necessary for its under- 
standing. Lines letters should 
spaced least one line width apart. 


Width Letters and Curves 


Curves should sufficient thick- 
ness distinctly visible the maxi- 
mum distance which the slide 
projected. The curve thickness 
the specimen copy correct for feet. 


PROTECTIVE COATINGS 


BASED COPOLYMER VINYL RESINS 


LINETITE 
For specific heavy duty applications. 
VINYL-CLAD 
For general maintenance exterior interior surfaces. 


VINYL-CLAD SYSTEM 


Involves primer seal off surfaces which cannot prepared 
conventional cleaning methods. 


VINYL-CLAD Hi-Resist Black 


Chemically inert and high abrasion qualities. 


Descriptive literature and samples available above products. 


PLASTIC LINING CORPORATION 


PROTECTIVE PLASTIC COATINGS 


914 South Wabash Avenue 


Chicago 


Pioneer Industrial Protective Coatings 


ard slide, inches. 


Grid lines should few 
and many cases can omitted 
tirely. The thickness the grid lines 
should about half that the curve 
lines. 

ing the thickness lines graph 
the size letters used are: 

Size screen. 

Distance the last spectator 
from screen. 

Efficiency the projection 
system under the conditions 
the presentation. 

For given screen size the 
ship between the thickness 
the size letters the copy and the 
distance the last spectator from the 
screen directly proportional; for 
necessary feet for 7-foot 
then letter height neces 
sary for the same screen for 
distances. (These figures are for the siz 
the letter the copy.) 


How Test Copy 


Assuming copy for slides 
prepared letterhead-size sheet, 
feet, the lettering the copy 
person with normal vision. 


Materials Used 


Plain white bond paper 
India ink are the best materials for 
production line copy. 

have Pica type lines vertically 
inch), the ribbon should 
carbon paper ribbon better 
and the letters should struck 
times secure dense impression. 
capitals are usually best. 

Lettering pens that give 
continuous width are 
for writing letters. handw ritten let 
proper size usually far more 
than typewritten letter even ‘hough 
not done expertly. 


NOTE: all possible the 
projection 
comprising over 
should avoided. 
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copy from which the reduced figure the facing page was reproduced. There limit the size the copy for making slides. 
remembered, however, that the size the copy increased, the components inside the copy area should increased pro- 
portion, including the thickness the lines used form letters, curves and grids. 
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assure uninterrupted 


maintenance all six plants, 


Pipe Line Service maintains com- 


plete department that supplies necessary 


parts for all PLS equipment. detail over- 


PIPE LINE SERVICE CORPORATION 


General Offices and Plant Franklin Park, 
PLANTS AT: GLENWILLARD, PENNSYLVANIA; LONGVIEW, TEXAS; CORPUS CHRISTI, TEXAS; HARVEY, LOUISIANA; SPARROWS POINT, MARYLAN? 
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PLE THIS ONE? 


Here’s how 
Clipper Seal 


works: 


The flexible lip (A) held 
light but firm contact with 
the shaft means the 
garter spring (B). Pressure 


shaft carefully pre-de- 
termined minimize wear, 
yet effectively seal against 
leakage. The rigid heel (C) 
provides press fit the 
cavity, assuring tight lu- 
bricant-retaining seal this 
point also. This design 
readily varied meet special 
conditions. 


JOHNS-MANVILLE CLIPPER SEAL consists 
only two parts—a one-piece moulded body and spe- 
cially designed garter spring, factory-assembled into 
single compact unit. 


This simple design, different principle, pro- 
vides advantages not found most conventional type 
oil seals. permits unusual compactness and economy 
designing oil seal cavities. allows greater 
tolerances—since metal case used. offers high 
corrosion-resistance—since Clipper Seal’s body en- 
tirely non-metallic. And assures positive sealing with 
efficient, long-term bearing protection wide range 
industrial oil seal applications. 


Clipper Seals are made both split and endless 
types and are available for shafts diameter. 
They are recommended for sealing against oil, grease, 
water, air, grit and coolants operating temperatures 
450° 


For further information, write for brochure PK-31A. 
Address Johns-Manville, Box 290, New York 16, 
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DEPEND 


Micarta 
Insulation 


Control Cathodic Protection Currents Stop Stray Currents 
Sectionalize Pipeline Protection Separate Dissimilar Metals 
Stop Long Line Currents Separate Vessels Different Potentials 


Available nipples, bushings, and flange insulation 
for working pressures 7500 psi. 


For Additional Information and Prices, Write Call 


SERVICE ENGINEERS, 


Manufacturers Westinghouse Micarta Products 
FIRST NATIONAL BANK BLDG. FORT WORTH, TEXAS 
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PROTECTION SERVICE 


Pipe-coating Nee 


Covers Ever 


Procedure for: 


Materials and Applicat 


ducts Transmission 


and Yards 


Water Industries 
Natural Gas, Crude 
Professional Applicatio 


Distribution 
f 1 


ring Systems 


Oils and Pro 


Plants 


ystems 


perations 


Recycling Operations 


has been established that the cost reconditioning 
uncoated poorly coated pipe greatly exceeds the 
Materials and Application Procedure for cost good initial installation. 


However, when replacement not 
may used restore the line 
operating condition. 
the pipe not too badly pitted, spot welding can 
restore the original wall thickness. other cases, 
half-sole Cleaning, re-priming, 


re-coating and re-wrapping can counted 
extend the usefulness the line. 


Barrett can furnish coating materials for every kind 
reconditioning job. you have any trouble 
spots your pipelines, call for help. 

Our long experience your service. 


THE BARRETT DIVISION 
ALLIED CHEMICAL DYE CORPORATION 


furnish coating materials Rector Street, New York 
for every kind reconditioning job. Pat, 
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non-profit, scientific and research association in- 
dividuals and companies concerned with corrosion 
interested it, whose objects are: 


(a) promote scientific research determining 
the causes corrosion and methods control 
with respect theory and practice. 


(b) provide means exchange knowledge 
and ideas among those individuals actively engaged 
the control corrosion. 


(c) promote methods control corrosion. 


(d) promote standardization terminology, 
methods, equipment and design the development 
methods corrosion control. 


(e) foster cooperation between individual own- 
ers metallic structures the solution their joint 
corrosion problems. 


incorporated association without capital stock, 
chartered under the laws Texas. Its affairs are governed 
Board Directors, elected the general member- 
ship. Officers are nominated (1) the Board Directors, 
(2) quorum least members, and elected 
the 

Inquiries regarding membership, and all general corre- 
spondence should directed the Executive Secretary 
the administrative headquarters the National Associa- 
tion Corrosion Engineers 919 Milam Building, 803 
Texas Avenue, Houston Texas. 
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Corrosion Tests the Processing 
Soap and Fatty 


Abstract 


summary the results corrosion tests made 
operating equipment soap and fatty acid plants 
the past years, using mostly the spool-type 
device. Tests the boiled soap process and 
glycerine recovery include those kettles, 
caustic storage, brine tanks, acid and alkali treatment 
and soap lye, salt-glycerine slurry, salt- 
glycerine evaporators and glycerine stills, glycerine 
bleaching and storage. Tests fatty acid processing 
those Twitchell and high temperature 
splitting fats, acid washing fats and fatty 
acids. deodorization, heating and distillation animal 
and vegetable fatty acids including tall oil, fatty acid 
storaze. All tests did not include all the same 
and alloys but the program included wide 
materials such nickel, Monel, Inconel 
and high nickel alloys, stainless steels, copper 
and copper alloys, aluminum, chemical lead, mild 
steel, alloy steels and plain and alloy cast irons. Test 
are evaluated where possible. 


volved the production soap and soap lye 
has not changed very much during the 

ten years. However, there has been marked 
the use more corrosion resisting ma- 
terials for process equipment, due 

4 


argely increased production 
quality products, Improve- 
ment the color 


soap products largely 
reducing the amount 
metallic pick-up during process- 
ing, especially iron and copper. 
Consequently, the choice con- 
materials often based 
largely upon this factor, which 
may involve relatively small dif- 
corrosion rates, rather 
upon actual equipment life 
indicated relatively large 
differences corrosion rates. 
years, the increased cost 
and maintenance has 
attention upon the need 
maximum equipment life and 


Principal developments the fatty acid field have 
been the large increase production the mate- 
rials and the adoption continuous fat splitting 
processes elevated temperatures and pressures. 
addition expansion the use continuous proc- 
esses for the production soap direct neutraliza- 
tion fatty acids, these acids now are recognized 
important starting materials for the synthesis 
wide variety chemical compounds. Many these 
uses demand fatty acids good color and low metal- 
lic content. the high temperature splitting proc- 
esses, corrosive conditions are severe enough that 
only few construction materials are suitably re- 
sistant. 

obvious that one the methods for evalu- 
ating the various metals and alloys for these services 
making comparative corrosion tests under oper- 
ating conditions. From the corrosion rates, some esti- 
mate probable metallic pick-up the product and 
life equipment can made. Original installations 
the most promising materials usually were made 
the basis these tests and subsequent service 


from repairs. This es- 
significant with the newly 
developed continuous soap-making 
Processes. 


*A paper presented at the Fifth Annual 


of The National Association of Cor- 
Engineers Cincinnati, Ohio, April 


1949 


MASON, JR. 


Since 1937 has been engaged corrosion 
work with the Corrosion Engineering Section, 
Development and Research Division The In- 
ternational Nickel Co., Inc., holds 
degree chemistry from Manhattan College. 
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WAYNE FRIEND 


Assistant head the Corrosion Engineering 
Section, The International Nickel Co., Inc., 
Y., Mr. Friend has been with the Development 
and Research Department since 1937. holds 
degrees CheE and ChE from West 
Virginia University, and has been employed 
Gasoline Recovery Corp., Charleston, Va.; 
and Philgas Div., Phillips Petroleum Co., first 
district salesmanager for liquefied petroleum 

gases and later chief technologist. 


Figure 1—Spool-type specimen holder used making plant corrosion 
tests. 


experience has shown which materials suitably met 
the double requirement corrosion resistance and 
reasonable annual cost depreciation and mainte- 
nance. The purpose this paper present the 
results corrosion tests which have been made 
cooperation with the various producers soap and 
fatty acids plant operating equipment over the 
past ten fifteen years. Some plant test corrosion 
data were presented Cox 1938' and part 
these data have been included the summaries given 
herein make them complete possible. 
effort has been made summarize all the test 
data particular process one table the reader 
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may quickly grasp the variations which may 
from one plant another and get overall picture 
the relative performance the various metals 
alloys. 

Most the corrosion tests reported here were 
made with the spool type specimen holder illustrated 
Figure This method testing substantially 
accord with ASTM Recommended Practice 
Conducting Plant Corrosion Tests, Briefly. 
the assembly consists previously cleaned and 
weighed specimens the several metals and alloys 
tested, mounted the spool type holder with 
nonmetallic parts porcelain separate and insv- 
late the specimens from each other and from the 
metallic parts the holder. Two similar specimens 
each material were included each spool. The 
complete test assemblies were fastened firmly 
place the desired test locations operating plant 
equipment and allowed remain 
lengths time give reliable indications corro- 
sion behavior. Each the test specimens used had 
exposed area 0.5 sq. dm. except where welded 
specimens were used. 

Upon completion tests, the test spools were re- 
moved, dismantled, and the specimens 
cleaned all scale and corrosion product, and 
weighed. From the weight losses, areas specimens 
and duration exposure, the corrosion rates were 
calculated terms milligrams per square deci- 
meter per day (mdd) and these rates transposed 
inch penetration per year (ipy), the unit used the 
accompanying tables. This unit based upon the 
assumption uniform corrosion practice from one 
side the metal only. The rate shown for each mate- 
rial the average the two specimens included 
each test. addition, each specimen was examined 


Percent Percent 
Percent Percent Chro- Percent Molyb- Percent Percent Percent 
METAL or ALLOY Nickel Copper mium Iron denum Silicon Manganese Carbon Other 
co are ree 30 0.9 0.5 0.85 0.15 Al 2.75 
30 4 | 0.75 0.1 
Nickel........... 0.1 0.15 0.05 | 0.2 0.05 
Nickel....... 0.15 0.05 | 0.2 0.02 max 
Inconel....... 8.£ 0.2 14 0.25 0.25 0.08 
Hastelloy C......... 55 15 6 iW 1 ] 0.1 W 5 
> 60 3 21 8 5 0.6 1.25 0.1 W 
Durimet 20. 29 4 20 Bal. 0.07 
18-8 Stainless (Type 302) . ree 9 | fiookank 19 Bal. 1.2 | 0.20 max. 
18-8 Stainless (Type 304) . 9 | 19 he’ 1.2 | 0.08 max. : 
18-8 Cb Stainless (Type 347). 18 Bal. | 0.08 max. Cb 10x€ 
18-8 Stainless (Type 316) Bal. 1.5 0.08 max. 
18-8 Mo Stainless ( Type 31 9). 13 18 1.5 0.08 max. 
20 Ste 1inless (Type ¢ 310). 20 25 Bal. 1.5 0.20 max. 
12 Stainless (Type 309) . 13 25 1.5 
25 Stainless (Type 311)... 25 20 Bal. 
35-15 Stainless (Type 330)... 35 15 
17 Cr Stainless (Type 430). 17 | 
1: 3. r ‘Stainle ss (Type 410). 13 | Bal. | 1 0.15 max. 
4-6 Cr Iron (Type 502)... 5 | Bal. 0.5 0.10 max 
Ni-Resist Type 3..... eee ee | 30 3 Bal 1.5 0.6 | 2.75 max. 
20 2 | Bal. 1.8 1.1 | 3.0 max. 
Ni-Resist Type 1..... ee ces | 14.5 6 2 Bal. 1.8 | 1.3 2.8 
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for cracking, pitting, and other forms local attack. 
Where pitting local attack occurred, depth the 
five ten deepest pits was measured microscopically 
with depth gauge. the accompanying tables, 
maximum depth pitting reported where oc- 
curred. 

Approximate compositions the metals and alloys 
included one more these tests are shown 


Table 
Soap Processing 


The corrosion test data presented here are con- 
the making boiled process soap, storage 
and processing some raw materials, treatment 
spent lye and recovery glycerine. Corrosion 
problems also are involved soap finishing and cor- 
rosion resistant materials are used but the amount 
corrosion testing finishing processes has 
been and materials have been selected chiefly 
upon the basis experience. Figure simplified 
flow diagram the processes involved and pre- 
sented indicate the places which plant corro- 
sion tests included this summary have been made. 
Some reference made the more corrosion resist- 
ant materials now being used the various proc- 
esses. the many grades soap produced, 
variety metals and alloys are used 
for similar processes throughout the industry. 
rule, the more corrosion resistant materials 
are used the production high grade white and 
toilet soaps. Steel, copper and brass equipment are 
used considerable extent processing other 
grades soap because their cost, and assumed 
that they will used for this reason wherever qual- 
ity standards and corrosion resistance permit. 

Most the more corrosion resistant materials such 
stainless steels, Monel, nickel and Inconel are 
available the form clad steels and recog- 
nized that the requirements the soap industry are 
particularly adapted the use these clad mate- 
rials wherever size equipment such that they 
offer price advantage over solid metal construction. 


Kaw Materials and Soap Kettle 


The crude tallow and vegetable oils usually are 
stored steel equipment, although occasionally more 
corrosion resistant materials are used. most cases, 
these crude fats are refined and bleached before fur- 
ther use. these processes and for the storage 
refined fats, considerable use made such mate- 
rials stainless steels, nickel and Monel for tanks, 
agitators, steam coils and filter cloths, although spe- 
corrosion test data seem lacking. 

common practice use nickel-clad steel tanks 
lor the storage caustic soda solutions per- 
cent concentration higher, and some cases for 
lower concentrations. This follows established prac- 
tice over many years the caustic soda producers. 
Aside from the possibility iron pick-up the caus- 
welded steel tanks may subject caustic 
embrittlement and cracking 
fabrication, where called upon handle hot 
caustic solutions. General practice the caustic in- 
dustry avoid the use unstress-relieved steel 
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Hydrochloric 


Acid 
Soda 
Silicate, etc. 
Location Caustic 
Corrosion Test 
Assemblies 
Dryer Filter Cake 
Packaging Evaporator 


Crude Glycerine 


Bleach Tank 


Glycerine 
Storage 


Figure 2—Simplified flow diagram boiled process soap plant. 


vessels for holding percent caustic temperatures 
above 140° Caustic soda higher concentrations 
must kept hot prevent solidification storage 
that storage vessels are almost invariably made 
nickel-clad steel. The results plant corrosion tests 
the storage percent and percent caustic 
soda are given Table 

the past, some trouble has been experienced 
from porosity nickel welds nickel-clad steel 
caustic storage tanks. This was particularly trouble- 
some because the welds are difficult repair once 
the caustic has worked its way through the steel 
these points. The porosity some cases was the 
result the use improper welding techniques, but 


TABLE 
Plant Corrosion Tests Storage Caustic Soda 


Test 1: Immersed in 50% caustic soda solution in storage tank. Temperature 
130-165° F. Duration of test 30 days.! 

Test 2: Immersed in 70% caustic soda in receiving tank. 

235° F. Duration of test 35 days. 


Temperature 190- 


Corrosion Rate, 
Inch per Year 


Test 


Material Test 

Type 304 Stainless.............. 0.0001 0.027 


Oils, Fats 
Filter 
: 
2.75 
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other cases could rightfully blamed upon the 
welding electrode. recognition this fact, im- 
proved nickel welding electrode was developed and 
put upon the market about two years ago, which 
exceptionally free from any tendency porosity. 


TABLE Ill 
Plant Corrosion Test Salt Brine Tank’ 


Immersion in salt brine tank in solution of salt recovered from glycerine 
evaporator. Heated by live steam injection. Temperature 100-200° F. Dura- 
tion of test 78 days. Plant 1. 


Corrosion Rate, 


Material Inch per Year 

TABLE 


Plant Corrosion Test Soap Boiling Kettle 


Immersed near top of settling cone of soap boiling kettle during saponifica- 
tion and graining. Boiled with live steam. Temperature 160-212° F. Dura- 
tion of test 106 days. 


Corrosion Rate, 


Material Inch per Year 


<—Less than. 


TABLE Corrosion Tests Acid Treatment Spent Soap Lye 


Test 1: Immersed in acid treating tank in mixture of 13% NaCl and 4.5% 
glycerine to which is added 150 Ibs. of 28% HCl and 75 Ibs. of 17% alu- 
minum sulfate per 30.000 Ibs. soap lye. Plant 1. Temperature: 30-180° F. 
Duration of test 167 days.! 

Test 2: Immersed half-way down in acid treating tank in mixture of 18% 
NaCl plus glycerine to which is added 0.5% of a 50% solution of aluminum 
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Since that time, very little trouble has been 
enced from this source. 

general, can said that the fabrication 
able attempt grind down the welds the clad 
side. Aside from the possibility opening some 
covered pores, the grinding welds tends expose 
weld metal higher iron content than the top 
weld bead. Also, there possibility slip 
the grinding tool perforating the cladding the latter 
thin. 

Nickel-clad steel and Monel are used for the con- 
struction brine storage tanks particularly where 
the brine kept hot. Under such conditions, the cor- 
rosion rate mild steel sometimes can fairly high, 
indicated the corrosion test results Table 
this case, the salt used was recovered from the 
glycerine evaporator and was kept hot 200°F 
admission live steam. The same materials some- 
times are used for rock salt dissolving tanks well 
for salt bins and chutes further effort re- 
duce iron contamination. The stainless steels have 
only limited application the processes where salt 
involved because the tendency these 
particularly Types 302, 304 and 347, pitting 
chloride solutions. 


The matter iron contamination particularly 
significant the soap boiling kettles because the 
soap spends much time there, particularly the 
full-boiled process. This especially significant 
the upper parts the kettles where rates 
are highest. Consequently, some the earliest appli- 


NaCl and 4.5% glycerine made acid to pH 4.5 with HCI and ferric chloride 
Air agitation. Temperature 70-160° F. Duration of test 28 days. Plant 3 
Test 5: In acid treating tank in spent soap lye made acid to pH 4.5 with HC! 
ferric chloride, and aluminum sulfate. Agitated with air. Temperature 
130-174° F. Duration of test 45 days. Plant 3. 
a—Immersed in bottom of tank near air inlet. 


sega Aerated. Average temperature 165° F. Duration of test 65 : b—In vapor in top of tank. 
days. Test 6: Immersed half-way down in solution containing 13-16% NaCl plus 
Test Immersed trough filter acid treated filtrate from Test Aer- and 10-12% glycerine made acid 4.5 with sulfuric acid and 
ated. Average temperature 160° Duration test days. Plant Temperature 90-212° (Ave. 185° F.). 
Test 4: Immersed half-way down in acid-treating tank in mixture of 8 to 10% tion of test 105 days. Plant 4. 
Corrosion Rate, Inch per Year 
Monel 0.0009 0.0003 0.0048 0.0029 0.0056 0.0044 0.016 


a—Perforated by pitting, original thickness 0.031 inch. 
b—Pitted to maximum depth of 0.011 inch. 
c—Pitted to maximum depth of 0.005 inch. 
d—Pitted to maximum depth of 0.003 inch. 
e—Pitted to maximum depth of 0.020 inch. 


f—Pitted to maximum depth of 0.009 inch. 
g—Pitted to maximum depth of 0.008 inch. 
h—Pitted to maximum depth of 0.006 inch: 
i—Pitted to maximum depth of 0.014 inch. 
<—Less than. 
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TABLE Vi—Plant Corrosion Tests Alkali Treatment Spent Soap Lye 


CORROSION TESTS PROCESSING SOAP AND FATTY ACIDS 


: ed in treating tank during alkali treatment of acidified soap 
ba bearer 13% NaCl and 4.5% glycerine. 25 Ib. of 50% NaOH added 


to 30,000 Ibs. of solution. 
days. Plant 


Temperature 160-180° F. 


Duration of test 123 


Test 2: Immersed in treating tank during alkali treatment of acidified soap 


. staining 18% NaCl plus glycerine to give 0.003% free Na20. 
amt 6 Duration of test 65 days. 


age temperature 160° F. 


Aver- 
Plant 2. 


Test 3: Immersed in trough of second filter in alkali treated filtrate from Test 
9 


Average temperature 140° F. 


Duration of test 65 days. 


Plant 2. 


Test 4: Immersed half-way down in second treating tank during alkali treat 
ment of acidified soap lye from pH 4.5 to pH 8.5. Solution contained 8 
10% NaCl and 4.5 % glycerine. Air agitation. Temperature 70-180° F- 
Duration of test 28 days. Plant 3. 


Test 5: Immersed in second treating tank during alkali treatment of acidified 
soap lye from pH 4.5 to pH 9.0. Solution contains 10-12% glycerine and 
13-16% NaCl plus Na2SOs. Temperature 90-203° F. (Average 185° F). 
Duration of test 105 days. Aerated. Plant 4. 

a—Test spool! located 18” above bottom of tank. 
b—tTest spool located 7 ft. above bottom of tank. 


Corrosion Rate, Inch per Year 
Pitte depth of 0.004 inch. c—Pitted depth of 0.030 inch. 
b—Pitted to maximum depth of 0.022 inch. d—Pitted to maximum depth of 0.040 inch. 


e—Pitted to maximum depth of 0.023 inch. 


TABLE Vil 


Plant Test Treated Glycerine Lye Storage Tank 


Test specimens located 20 inch from top of tank so were alternately immersed 


and exposed to vapor. Approximate composition: 10-12% Glycerine, 13-16% 
NaCl plus NaeSO4. Temperature 165-185° F. (Average 175° F.). Duration of 
test 105 days. Plant 4. 

Corrosion Rate, 
Material Inch per Year 
18-8 Stainless (Type 0.0001 


x—Completely destroyed during test. 


Original thickness 0.031 inch. 


a~-Pitted to maximum depth of 0.007 inch. 
b—Perforated by pitting. Original thickness 0.038 inch. 


cations corrosion resistant materials were the 
construction soap kettles. The first step most 
cases, was line the upper portions existing steel 
kettles with Monel stainless steel sheet. new 
kettles were built, these sometimes were constructed 
completely nickel-clad*steel. present, most 
the kettles for production higher grade soaps are 
constructed one these methods. The same ma- 
terials also are used for heating coils, swing pipes, 
kettle covers and other accessory equipment. Table 
gives the results 106-day plant test soap 


kettle. 


Soap Lye Treatment 


Much the corrosion test work soap plants has 
been done the treatment spent soap lye and re- 
covery glycerine since these processes represent 
particularly corrosive conditions. The the solu- 
tion during acid treatment usually 4.5 and 
sulfuric acids. The fact that the mixtures often are 
agitated with air tends increase the corrosion rate 
steel. The results seven plant tests during acid 
treatment soap lye four different soap plants 
shown Table Test was made the filtrate 
the trough the filter following acid-treatment. 
comparison with Test made the adjoining 
treating tank the same plant, will seen that 
the filtrate was more corrosive than the mixture dur- 
ing treatment. This could accounted for the 
possible inhibiting action soaps and albuminous 
materials present during treatment and subsequently 
filtered out. The same factor might account for the 
fact that the corrosion rate some materials such 
mild steel higher during alkali treatment the 
filtrate than during acid treatment the soap lye 
indicated comparing the data Tables and VI. 
Table gives the results tests during alkali treat- 
ment the same four plants which the other tests 
were made. This usually accomplished adding 

Monel and nickel nickel-clad are some cases 
used for both acid treating and caustic treating tanks 
and for connecting piping and accessory equipment. 
Type Ni-Resist, having low expansion coefficient, 
used for the construction soap lye filters and 
filter plates because there may some thermal shock 


A 
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TABLE 
Plant Corrosion Tests Crude Glycerine Evaporators 


Test 1: Immersed in liquid above top tube sheet of evaporator. Initial con- 
centration: 13% NaCl, 4.5% glycerine. Final concentration: 8% NaCl, 
81% glycerine. Average temperature 175° F. Duration of test 63 days. 
Under vacuum. Plant 1.! 

Test 2: Same as Test 1, three years later. Duration of test 93 days. Plant 1. 

Test 3: In liquid splash and vapor about 2 ft. above top tube sheet of evap- 
orator. Initial concentration: 13% NaCl, 4.5% glycerine. Final concen- 
tration 8% NaCl, 81% glycerine, pH 5.5 to 6. 5. Under 25 in. Hg. vacuum. 
Temperature 140-175° F. Duration of test 55 days. Plant 1. 


Test 4: In garrigue evaporator under 25-29 in. Hg. vacuum. Initial concen- 


tration 10% NaCl, 5% glycerine. Final concentration 8% NaCl, 80% 
glycerine. Temperature 150-165° F. Duration of test 33 days. Plant 5. 
A—Immersed in liquid at bottom of evaporator. 
B—In vapor at top of evaporator. 
| Corrosion Rate, Inch | per Year 
| Test 1 ‘Test 2 Test 3 Test 4A | Test 4B 
MATERIAL Plant 1 Plant 1 Plant 1 Plant 5 Plant 5 
<0.0001 <0.0001 0.0002 0.0013 0.0007 
| <0.0001 0.0001 0.0003. | 0.0012 0.0006 
eerie: | <0.0001 0.0001 | <0.0001 | 0.0005 0.0004e 
18-8 Stainless | | | | 
18-8 Stainless | | | 
Ni-Resist (Type 2 )-| 0.0001 0.0002 0.0008 | 0.0050 | 0.0050 
Ni-Resist (Type 0.0006 0.0050 | 0.0060 
Cast Iron. Ss 0.0009 0.0005 0.0056 0.029 | 0.058 
Mild Steel........} 0.0004 0.0010d | 0.0056 0.21 0.063 


a—Pitted to maximum depth of 0.009 inc bh 
b—Pitted to maximum depth of 0.010 inch. 
c—Pitted to maximum depth of 0.004 inch. 
d—Pitted to maximum depth of 0.005 inch. 
e—Pitted to maximum depth of 0.006 inch 
<—Less tham. 


TABLE 
Plant Corrosion Tests Salt-Glycerine Slurry 


Test 1: In tank through which salt-glycerine slurry from crude glycerine evap- 
orator circulates to Bird centrifugal. or omPosition of liquid: 24.9% NaCl, 
34.3% glycerine, 1.8% Na2SOs, 0.001% free Na2O. Composition of crystal- 
line solids: 81.8% NaCl, 18.1% i, Na2SOs. Agitated with air. Temperature 
100-220° F. 150° F. of test 30 days. Immersed in slurry 
approx. 14 of time. Subject to wash from feed pipe balance of time. Plant 7. 

Test 2: In salt- glycerine slurry tank. Composition of total slurry: 52% NaCl, 
25% glycerine, 5% NazSOs, balance water. Immersed 6 ft. from top of tank, 
immersed part of time and subject to wash from feed pipe part of time. 
Agitated with air. Temperature 100-200° F. (Ave. 180° F.) Duration of 


test 23 days. Plant 8. 
Corrosion Rate, 
Inch per Year 
Material Plant Plant 
(Type 0.0001 0.0004 


a Pitted to maximum itieats of 0.00: 
b—Pitted to maximum depth of 0.002 inch. 


TABLE 
Plant Corrosion Test Crude Glycerine Scale Tank 


Test spool immersed half-way down in scale tank in crude glycerine contain- 
ing 81% glycerine, 8-10% NaCl and 7% water. Pumped in and out of tank 
con tinuously at approximate rate of 200 Ib. per min. —— 70 to 280° 
F. (Average 240° F.). Duration of test 31 days. Plant ¢ 


Corrosion Rate, 


Material Inch per Year 


0.003b 
0.002 
0.001 


18-8 Stainless (Type 
Wrought Iron......... 
Mild Steel......... 


a—Pitted to maximum depth of 0.004 inch. 
b—Pitted to maximum depth of 0.008 inch. 
<—Less than. 
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when the hot solutions enter cold filter press. umps 
nickel-chromium-molybdenum-iron alloys such 
Worthite and Durimet have given good performance 
handling both acid and alkali treated soap lye. 

The results corrosion test storage treated 
glycerine lye solution prior evaporation, are 


Glycerine Evaporation and Distillation 


number plant corrosion tests were made 
crude glycerine evaporators and the results are 
marized Table VIII. These evaporators commonly 
are made with cast iron bodies and with copper heat- 
ing coils and condenser tubes. This construction has 
appeared generally satisfactory, although 
some cases, corrosion rates these materials can 
appreciable indicated Tests and 4B. such 
cases, evaporators have been satisfactorily constructed 
with nickel-clad steel shells 
would appear that excessive corrosion iron may 
associated with those solutions which have lower 
value than usual. some cases, this may done 
order control side reactions 
accurate control alkalinity during treating. such 
cases, would seem that corrosion cast iron and 
copper equipment might possibly reduced use 
automatic controlling instruments govern 
alkali additions the soap lye rather than rely 
entirely upon tests made upon grab samples with in- 
dicators such phenol-phthalein. 

The corrosion tests reported Table were 
made tanks handling the salt-glycerine slurry dis- 
charged from evaporators just prior centrifuging. 
The slurry tanks salt catchers are, some plants, 
constructed nickel-clad steel Monel where mild 
steel has proved corrode excessively. 
centrifugals are some cases constructed Monel 
with slotted Monel Type 316 stainless screens. 
Monel, are used for parts which must resistant 
abrasion the crystalline salt high velocities. 
Some preliminary study has been made the effect 
alkalinity the glycerine-salt solution upon the 
life Monel screens. one plant, the life screens 
determined enlargement slots, was increased 
considerably when the total content the 
slurry was increased from .002-.007 percent 
percent. 

Table gives the results tests made crude 
glycerine scale tank through which the 
glycerine product circulated after evaporation. 

The test results reported Table were made 
during the steam distillation crude glycerine. 
view the higher temperatures encountered and the 
fact that the feed these stills contains from 
percent salt, corrosion rates iron and 
erally are higher than the crude glycerine 
rators. Both solid nickel and 
are present being used with nickel steam 

The results two plant corrosion tests during 
complete this series tests glycerine 
ing, the results tests storage finished 
strength glycerine are given Table XIII. will 
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noted that corrosion rates are extremely low under 
storage conditions. Aluminum commonly used for 
storage and transportation. 

the synthesis glycerine from petroleum, the 
crude glycerine produced also contains 
amount salt resulting from the reaction caustic 
soda with chlorohydrin that corrosion problems 
the glycerine distillation are somewhat the same 
the distillation processes described above. 
used for the construction glycerine stills. 

Several processes for continuous production 
now operation. One these which 


soaps 
soap produced direct neutralization fatty 
TABLE 
Plant Corrosion Tests Glycerine Stills 
Test 1: J» atmospheric pressure evaporator. Temperature 320° F. Plant 4. 
A—jmmersed in bottom of evaporator. Duration of test 124 days. 
B—Located above heating coils where agitation greatest. Duration of 
test 42 days. 
Test 2: In evaporator operating under 10 in. Hg. vacuum. Temperature 300° F. 
Plant 
A—In.mersed in liquid. Duration of test 27 days. 
B—IJr vapor at top of evaporator. Duration of test 88 days. 
Corrosion Rate, Inch per Year 
Material | Plant 4 Plant 4 | Plant6 Plant 6 
Nickel. 0.0016 | 0.0026 0.0009 0.0016 
0.0085 0.015 0.0035 0.014 
18-8 Mo Stainless ( Type 316). 0.0078b 0.019F 0.0020 0.0003h 
Cast Iron.... 0.079 | 0.079 
4-6 Cr. Steel ( y pe . 0.038c¢ | 0.045 0.042 0.037 
Mild Steel. . 0.034d | 0.032 0.035 0.031 i 


a—Pitted to maximum depth of 0.003 inch. 

b—Pitted to maximum depth of 0.007 inch. 

c—Pitted to maximum depth of 0.005 inch. 

d—Pitted to maximum depth of 0.010 inch. 

e—Pitted to maximum depth of 0.009 inch. 

f—Pitted to maximum depth of 0.004 inch. 

g—Pitted to maximum depth of 0.006 inch. 

h—Pitted maximum depth 0.009 inch. 
i—Specimens perforated by pitting. Orig. thickness 0.031 inch. 
<—Less than. 


TABLE 
Plant Corrosion Tests Bleaching Glycerine 


Test 1: Immersed half-way down in bleaching tank in 95% glycerine, 5% 
water plus bleaching carbon. 6-7. Mild air agitation. Temperature 
100-250° F (Average 140° F). Duration of test 33 days. Plant 3. 

Test 2: In glycerine bleach tank during bleaching with carbon. Temperature, 
atmospheric. Duration of test 100 days. Plant 4.! 

A—Fully immersed. 


B—Floating at liquid level. 


Corrosion Rate, Inch per Year 


Aluminum 0.0001 0.0005 
18-8 Stainless (Type 304). <0.0001 0.0002 


to maximum be th of 0.009 ech, 
ian. 
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acids with caustic soda was described 
The plant involves the use considerable amounts 
stainless steels. Another process continuous 
adaptation the former full boiled batch process in- 
volving saponification fats. The han- 
dled are much the same the batch boiled process 
and the selection corrosion resisting materials 
about the same. Nickel and nickel-clad steel are used 
for caustic tanks and circulating lines and for brine 
heaters and circulating lines, Type 316 stainless steel 
for fat heaters and circulating lines, nickel for soap 
and lye lines, Ni-Resist for proportioning pumps and 
forged Inconel bowls are used some the super 
centrifuges. 


Fatty Acid Processing 

Fatty acid produced principally the hydroly- 
sis splitting tallow and animal grease though 
increasing amounts now are being produced the 
splitting other fats such fish, cocoanut and 
cottonseed oils. The most commonly used process for 
splitting still the Twitchell process involving treat- 
ment the fat atmospheric pressure with steam 
the presence small amount sulfuric acid 
and Twitchell reagent (naphthalene sulfonic acid). 
Concentrated sulfuric acid added the extent 
about 1.5 percent the weight the fat and the 
mixture agitated with live steam that the tempera- 
Because this represents corrosive condition, con- 
siderable number plant corrosion tests have been 
made Twitchell splitting tanks with results sum- 
marized Table XIV. They include tests both im- 
mersed and the liquid level. While numerous split- 
ting tanks still are constructed wood, copper 
lead-lined steel, good many the larger splitting 
tanks now are constructed Monel lined with 
this alloy, with steam coils and fittings the same 
material. General experience has been that corrosion 
rates Monel are low enough that there ob- 
jectionable effect upon the color the product. One 
case has been encountered which the splitting tank 
small and the fatty acids were not distilled sub- 


TABLE 
Plant Corrosion Tests Finished Glycerine Storage 


Test 1: Immersed half-way down in storage tank in finished glycerine contain- 
ing 95% glycerine and 549 % water. pH 6-7 a ature 100-170° F (Aver- 
age 130° F). Duration of test 32 days. Plant : 


Test 2: Partially immersed at surface of finished ie in storage tank. 
Plant 4.! 


Temperature atmospheric. Duration of test 250 days. 


Corrosion Rate, 
Inch per Year 


Test1 
Material Plant3 


18-8 Stainless Steel (Type 304)...... 
Wrought Iron 


<0.00001 
0.00006 
0.00007 


<0.00001 
0.00008 
0.00008 
0.00004 


<—Less than. 
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| | 
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Fats or oils are mixed with about 1 to 1.5% by weight of 66° Bé sulfuric 
acid and Twitchell reagent. Heated and agitated with live steam. Boiling 
period approximately 24 hours for each batch. Specimens immersed in mix- 
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TABLE Corrosion Tests Twitchell Process Fat Splitting 


ture and at liquid-air level. Number of batches”8 to 12 per month. Tempera. 
ture approximately 100° (212° tests days. 


CORROSION RATE, INCH PER YEAR* 


83 Days | 65 Days 61 Days | 38 Days 43 Days | 21 Days | 60 Days 


18-8 Stainless (Type 0.011 0.017 0.018 0.0092 0.0050 0.057 


x—Corroded entirely away. Original thickness 0.032 inch. 


TABLE 
Corrosion Test Straight Sulfuric Acid Splitting Olive 


Immersed at center of splitting tank about 3 ft. above bottom, during splitting 
with 0.3 to 0.5% by wt. of 66° Bé sulfuric acid. Agitated with air during mixing. 
Each batch requires about Duration test days (15 splits). Temper- 
ature 50-90° (120-190° F). 


Corrosion Rate, 


Material Inch per Year 


<—Less than. 


TABLE XVI 
Plant Corrosion Tests Continuous Counter-Current 
Fat Splitting Tower 


(Duration of 


Top Middle Bottom 
Type of | of of 

Material | Specimen | Tower | Tower Tower 
Test Program No. 1: | 
Type 316 Stainless (0.03 } | | 

SS. See Cross Weld | 0.0005 | 0.0004 0.0002 
Type 316 Stainless (0.03 | | 

Beam | 0.0005 | 0.0004 0.0004 
Inconel (13.6% Cr)......... | Cross Weld ;| 0.0074 | 0.0083 | 0.0007 
Inconel (13.6% Cr)......... | Beam | 0.0077 | 0.0078 | 0.0017 
| Beam | 0.011 | 0.012 | 0.015 
Test Program No. 
Type 316 Stainless (0.03 | 

Cross Weld 0.0006 | 0.0005 | 0.0004 
Inconel (16.4% Cr)......... Butt Weld | 0.0040 | 0.0014 | 0.0006 
Inconel (17.9% Cr)......... Sheet | 0.0030 | 0.0014 | 0.0009 
80 Ni-20 Cr Alloy..........] Butt Weld | ...... | 0.0009 
80 Ni-20 Cr Alloy.......... 0.0009 


sequently, where there appeared some slight 
effect copper pick-up from the Monel upon the 
color the stearic acid produced. this case, the 
ratio tank volume cubic feet inside tank area 
square feet was less than and possi- 
ble that this might considered limiting ratio 
where subsequent distillation performed 
and color very important. 

few cases, splitting fats done with sul- 
furic acid and steam without use Twitchell re- 


agent. The results test the straight sulfuric 
acid splitting olive oil are given Table 
One the most interesting developments fatty 
acid production the use continuous counter- 
current high temperature splitting fats with hot 
water. One these processes described 
operates about 490° under about 600 Ib. per 
in. pressure. Another process described Barnebey 
and operates about 500° and about 725 
lb. per sq. in. pressure. The particular advantages 
claimed for these processes, aside from the high pro- 
duction rates resulting from continuous operation, 
include high splitting efficiency and improved fatty 
acid color. 


Fats & Oils 
Continuous 


Sulfuric High 
Acid 
Twitchell Process Process 
Fats Oil Water 
Hydrolysis 
Splitting Tower 


Crude Glycerine 


Hydrolysis 
Splitting Tank 


Distilled 
Fatty Acids 
Commercial Oleic Acid 
Stearic Acid (Red Oil) 
Corrosion Test 

Sulfuric 
Acid Acid Wash 

Finishing Red Oil Storage 


Figure 3—Simplified flow diagram plant producing fatty acids 
hydrolysis. 
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Because the high temperatures and pressures susceptibility any the materials stress cor- 
emploved, the selection materials for construction rosion cracking under these operating conditions and 


splitting columns has been the subject con- accelerated attack adjacent welds. Com- 
siderable study. The fact that the fatty acids are parison corrosion rates for Inconel alloys contain- 
mixed with water these high temperatures would ing 13.6% chromium and 16.4% chromium shows the 
expected make corrosive conditions somewhat higher content have 
more severe than dry fatty acids the same tem- effect upon corrosion resistance. 


peratures, that experience with acid stills 
could not relied upon entirely for the splitting 
process. Preliminary pilot plant corrosion tests showed 
Type 316 stainless steel, nickel-20 chromium alloy 
and Inconel have the best resistance the mate- 
rials tested. They also indicated that resistance 
Incone! could improved somewhat increasing 
the chromium content the alloy. 


apparent ‘that the corrosion resistance all 
the materials tested. with the exception 
nickel, good enough that any one them can 
expected give satisfactory equipment life. prac- 
tice, the selection materials has been based upon 
number factors addition corrosion resist- 
ance. The nickel-20 chromium alloy not readily 
available the forms required. Consequently, the 


Subsequently corrosion tests were made full fat splitting towers built date have used either 
sized operating column during 1650 hours operation Inconel Type 316 stainless for corrosion resisting 
with the results reported® Table XVI. The mate- surfaces. Several towers have been built Lukens 
rials tested included low-carbon Type 316 stainless Inconel-clad steel and least two towers Smith 
max. carbon), “L” nickel, nickel-20 chro- “layer-built” construction with Inconel liner. Prin- 
mium Inconnel several different chro- cipal factors governing the choice Inconel for these 
mium contents. Welded specimens were included types construction were the fact that the coeffi- 
well stress corrosion specimens. Ex- thermal expansion this alloy very close 
amination these specimens after test showed that steel (the towers are approximately feet 

TABLE Corrosion Tests Distillation Fatty Acids Vacuum Batch Stills 

Crude fatty acids charged to batch stills and distilled under vacuum with live the time. Tests made in both liquid and vapor phases. Temperature 225- 
steam injected at bottom of still. The number of batches run per week varies 270° C. (440-520° F.). Duration of tests as noted below. 
somewhat from one plant to another. In these tests the stills were run most of 


CORROSION RATE, INCH PER YEAR* 


i i = -| 51 Days 77 Days - -| 210 Days — 
Nickel. . . | 0.0033 0.0041 0.012 | 0.0092 0.014 | 0.0053 | 0.0078 0.012 
Ni- ‘Resist ( | 0.014 0.015 0.017 | 0.018 0.026 0.061 0.01: 3 0.034 | 0.042 
‘ a—Fatty acids from animal tallow. e—Pitted t to maximum n depth of 0. 006 inchs. 
: b—Fatty acids from cottonseed oil. f—Pitted to maximum depth of 0.003 inch. 
: c—Fatty acids from animal and vegetable oils. x—Corroded entirely away. Original thickness 0.032 inch. 
Fatty acids from fish oils. entirely away. Original thickness 0.062 inch. 
{ Tests 1, 2, 3 and 4 from Reference !. z—Corroded entirely away. Original thickness 0.187 inch. 
TABLE Corrosion Tests Continuous Fatty Acid Vacuum Bubble 

Test 1: Immersed in liquid fatty acid stream in outlet head of fatty acid pre- C. (425° F.) at top of column to 275° C. (525° F.) at bottom. Duration 
: , heater. Temperature 245° C. (475° F.). Duration of test 147 days. of test 84 days during processing of 3,203,000 Ib. of crude fatty acids from 
; ests 2 to 6: In — tower at various locations. ‘Temperatere from 2 tallow. 

Corrosion Rate, Inch per Year 
to maximum n depth of 0.003 i inc. x- by ation. Original thic kness 0.187 
pitting. Original thickness 0.032 inch. <—Less than. 
fl completely graphitized. Original thickness 0.187 inch. 


0.0015 
| 
Hot Water 
1S Or | 
Tower 


CORROSION— 


Test 1: In vapor and liquid spray of light fatty acid fractions plus about 10% 
stripping steam on top tray of deodorizer column above bubble caps. Tem- 
perature 150-175° C. (300-350° F.). 

Test 2: In liquid fatty acids about 99% concentration, stripped of light frac- 
tions, at bottom of surge tank between deodorizer and distillation column. 
Temperature 150-175° C. (300-350° F.). 
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TABLE Corrosion Tests Continuous Deodorization and Distillation Animal 
Fatty Acids Vacuum Bubble Towers 
(Duration Tests—3900 Hours Operation) 


~~ 3: In vapor and liquid, about 99% fatty acid concentration plus about 
20% by weight of stripping steam above top tray of column near inlet of 
preheated liquid. Temperature 205-225° C. (400-440° F.). 


Test 4: In liquid containing 40% free fatty acids and 60% “pitch” 
of column near liquid outlet. Temperature 205-240° C. (400-460' 


at bottom 


Material 


18-8 (Type 304) Stainless Plate (Welded, as- 


18-8 (Type 304) Stainless Plate (Welded, 


18-8 (Ty 347) Stainless Plate (Welded, as-welded)........... 


18-8 (Type 316) Stainless Plate (Welded, as-welded).......... 
18-8 (Type 316) Stainless Plate (Welded, Annealed)........... 


| 
_ 
<0.0001 <0.0001 0.0001 <0.0001 
<0.0001 <0.0001 0.0001 <0.0001 
<0.0001 0.0001 <0.0001 
<0.0001 <0.0001 <0.0001 


Corrosion Rate, Inch per 


<Less than. 


x—Corroded completely away. Original thickness 0.187 inch. 


TABLE 


Plant Corrosion Tests Distillation Fatty Acids 
From Vegetable Oils High-Vacuum Molecular Still 


Test 1: In mixed stearic and palmitic acid vapors in top of still. Temperature 
104-125° C (220-260° F). Duration of test 32 days. 

Test 2: Alternately exposed to stripped vegetable oils (acid value range Pe. 
95) and to fatty acid vapor in bottom of still. Temperature 180-200° C 


(355-390° F). Coarations of test 23 days. 


Corrosion Rate, 
Inch per Year 


18-8 Stainless (Type 0.0001 
18-8 Stainless (Type 316)....... <0.0001 0.0001 


<—Less than. 


TABLE 
Corrosion Tests High Vacuum Fractionating Column During 
Distillation Light-Odor Fractions Refined Tall Oil 


Tests made in vapor at top of column. Water vapor from tall oil also present. 


Temperature 100° C (210° F) 
Duration of Tests 195 Days 


Corrosion Rate, 


Material Inch per Year 
18-8 Stainless (Type 304)............. 
18-8 Stainless (Type 0.0001 
Cr—20 Stainless (Type 319)......... 0.0001 
Ni—15 Stainless (Type 0.0001 
Steel (Type 403)........ 0.0005 


Ni-Resist (Type 1)...... 0.0009 


a—Pitted to maximum depth of .004 inch. 


a—There was no evidence corrosion in heat- affected as 
of any welded specimens. 


There was no pitting attack on any specime: 


tall) the operating temperature range, and the fact 
that welded Inconel does not require heat treatment 
maintain corrosion resistance. Several towers have 
been constructed solid Type 316 stainless plate 
understood that least part these towers 
were annealed after fabrication. One tower recently 
has been constructed steel with lining 
low carbon Type 316 stainless (0.03% max.) sheet 
applied spot welding. 


Distillation Fatty Acids 


Corrosion testing fatty acid stills started good 
many years ago when practically all distillation was 
carried out batch kettles frequently made cast 
iron. The results number the spool tests 
batch stills are given Table XVII. The amount 
vacuum and hence the temperature the fatty 
acids varied somewhat from one still the other but 
came within the range about 440-520° some 
cases, tests were made both the liquid and 
phases the same vessel. Such tests indicate that 
the liquid phase generally somewhat more 
sive than the vapor. The corrosion rates cast 
these tests appear higher than the rate 
usually obtained cast iron stills. Most the 
samples were severely graphitized (in one case 
samples 3/16” thick there was nothing left car 
bon). These samples were course corroded fron 
both sides test. seems probable that 
stills graphitized layer formed which some case 
became filled with organic material the extent 
tended protect the underlying cast iron from 
rapid attack. 

When plate and cap columns were tht 
continuous distillation fatty acids, the choice 
materials for their construction was 
upon the previous tests batch stills. Then 
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sion tests were made various levels the con- 
tinuous towers. The results one such series tests 
are given Table This table also includes 
the results tests made the outlet head tubu- 
lar fatty acid preheater attached this equipment. 

Type 316 stainless and Inconel are shown these 
test results the most resistant materials under 
distillation conditions and both these alloys have 
been used the construction distillation equip- 
ment with satisfactory performance. column fab- 
ricated solid Inconel with bubble plates and caps 
has been operation for approximately years 
and columns Type 316 stainless have been use 
practically long. While Type 316 stainless some- 
times shows slightly lower corrosion rates than In- 
the tests made the columns themselves 
fatty acid temperatures about 525° expe- 
rience has shown that Inconel usually more cor- 
rosion resistant than this stainless alloy the higher 
temperatures encountered the tubes fatty acid 
preheaters commonly heated with Dowtherm about 
650° 

Table are given the results series 
corrosion tests made continuous distillation equip- 
ment another plant for the primary purpose 
testing welded specimens the stainless steels. All 
these welded test specimens stainless steels 
made welding together strips 14-inch 


TABLE 


Corrosion Tests High Vacuum Fractionating Column During 
Distillation Refined Tall Oil 


Duration of Tests 195 Days 


S Test 1: In vapor at top of column. Temperature 245-265° C (470-510° F). 


Corrosion Rate, 
Inch per Year 


Test 


Material 
Stainless (Type 316)....... 0.0001 0.014 


Specimens originally 0.032 inch thick. 
Specimens originally .062 inch thick. 

, et Specimens originally .250 inch thick. 
Graphitized—some graphite not removed in cleaning. 


rp ae -250 inch thick completely corroded away. 
ess than. 


j x—Completely corroded away. 
y—Completely corroded away. 

z—Completely corroded away. 
a 
| b 
4 < 


TABLE 
Laboratory Corrosion Tests Refined Tall Oil 


€orrosion Rate, Inch per Year 


330° 


| 

316 Stainless (2.33% 0.003 0.50 

OGIO 0.010 0.013 0.011 


= 
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thick plate and machining specimens rectangular 
size about inches inches with two 2-inch 
long welds each sample. Analyses the stainless 
plate used making the welded specimens were 
follows: 


%Cr %Ni %Mo %Cb 


Some the welded specimens each type 
stainless were left the as-welded condition with- 
out heat treatment and part them were annealed 
about 2000° water quenched, and pickled. 
case was any evidence found accelerated attack 
adjacent welds the as-welded specimens 
stainless steels these tests. should pointed 
out that the operating temperatures this distilla- 
tion column appear somewhat lower than those 
sometimes encountered, which may account for the 
satisfactory general corrosion resistance Types 304 
and 347 stainless. These alloys not usually have 
such good resistance indicated the test results 
Tables XVII and XVIII. Several users Type 
316 stainless distillation equipment 
ported number their units were not heat treated 
any way after fabrication. none these cases 
has there been any apparent trouble from corrosion 
heat affected areas adjacent welds must 
concluded that this alloy, least with normal 
carbon contents, not subject attack resulting 
from weld sensitization fatty acids temperatures 
usually encountered vacuum distillation. should 
pointed out that this also true Inconel dis- 
tillation equipment, none which has been heat 
treated after fabrication. 

matter interest, included Table are 
the results corrosion tests made during the strip- 
ping fatty acids from vegetable oils very high 
vacuum molecular still. The principal purpose 
these data indicate the performance several 
metals and alloys fatty acids intermediate tem- 
peratures. 


Tall Oil Distillation 


Tall oil derived from the splitting soaps formed 
sulfate pulp mill black liquors being used 
some extent source fatty acids. Tall oil 
composed approximately percent fatty 
acids (mainly oleic, linoleic and linoic), per- 
cent resin acids (mainly abietic) and percent 
unsaponifiable materials (mainly sterols). One 
method used for separating refined tall oil into its 
principal constituents fractional distillation un- 
der vacuum. one plant, this was being done the 
same equipment previously used for distillation 
tallow fatty acids and advantage was taken the 
opportunity make corrosion tests during oper- 
ating period 195 days. The results these tests 
are shown Tables XXI and XXII. The data 
Table XXI were obtained deodorizing column 
operating relatively low temperature 210° 
that none the materials tested corroded very 
badly. However, Table XXII, apparent that 


areas 
mens, 
Test liquid bottom column. Temperature 260-290° (500-550° F). 
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TABLE XXIV——Plant Corrosion Tests Sulfuric Acid Washing Fats and Fatty Acids 


Test 1: Immersed during washing of tallow with 2% by weight of 60° Bé sul- acid water. Boiled for 5-10 minutes per batch and allowed to settle for 2 
furic acid. The water layer which days. 196,000 Ib. oil washed in 6 batches. Duration of test 38 days.! 
16% weight. Duration test (30 batches Test Immersed during washing olei with 60° 
(250° F.) during boiling. settled acid layer. Heated with closed steam coil. Agitated with air 

Test 2: At liquid level during washing of margarine stock with 0.75% sulfuric Temperature approximately 100° C. (212° F.). Duration of test 12 el 
acid water. Boiled for 10-30 minutes per batch and allowed to settle over (26 batches of 10 to 12 hr. each). e 
night. 160,000 lb. of stock washed. Duration of test 38 days.! Test 5: In sulfuric acid sludge from washing of fatty acids. Temperature = 

Test 3: At liquid level during washing of oleic acid (red oil) with 0.75% sulfuric mospheric. Duration of tests 42 days. a—Immersed in sludge tank. }— 


At liquid level. 


Corrosion Rate, Inch per Year 


x—Corroded away. Original thickness of specimens 0.032 inch. 


TABLE XXIV Corrosion Tests Sulfuric Acid Washing Fats and Fatty Acids 


Test 6: Commercial stearic acid washed with 0.5% by weight of 60° Bé sul- temperature during settling. | a—Immersed at bottom of tank. b—Im. 
furic acid. Total charge per batch approx. 12,000 Ib. Boiled with live mersed about half-way down in tank. 
steam. Temperature (180-210° Duration tests days. Test Immersed during washing fatty acids with 
a—Immersed near bottom tank. liquid level top tank. acid and dilution with water give concentration acid 


Test 7: Commercial stearic acid washed with 15% sulfuric acid solution dur- layer. Subsequently washed with alkali. Heated with closed steam coil. 
ing 34 batches. Boiled with live steam 45 minutes per batch or 25 hours Agitated with air. Temperature 104°-116° C. (220-240° F.). Duration oi 


test 30 days. 


during tests. Remainder of time settling. Total duration of tests 57 days. 


Test 


0.0020 


0.014 inch. 


b—Pitted to maximum depth of 0.005 inch. 


a—Pitted to 


maximum depth of 


corrosive conditions during the distillation refined oil the several temperatures from 
tall oil are more severe than the other fatty acid will noted that the corrosion rate 


distillations reported. believed this chiefly Inconel remains substantially the 
consequence the higher temperature levels em- this temperature range, whereas the corrosion rates 
ployed, although tall oil possibly may Type 316 and Type 317 stainless increase cot 
more corrosive than the straight fatty acid mixtures siderably temperatures above 575° 


the same temperatures. 


Acid Washing Fatty Acids 


interesting note that the bottom the 


column where liquid temperatures were high Both oleic acid and stearic acid frequently 
550° the corrosion rate Type 316 stainless steel washed with sulfuric acid after distillation order 
was significantly higher than the top the column improve color. considerable number 
about The user noted that the pre- tests have been made acid washing tanks 


heater this column, Inconel tubes appeared give and the results these tests are summarized 
considerably better performance than Type Table XXIV. Monel and lead are the metallic 
less tubes. This led the user make the laboratory rials most commonly used for construction 
corrosion tests which are reported Table washing tanks and for steam heating coils and 
Specimens the various alloys were tested refined should noted that Monel may 
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accelerated attack the mixture agitated with 
air during acid washing and this practice should 
discouraged where this alloy used. Test was 
made with air-agitation and comparison with other 
tests shows ten-fold increase corrosion. Test 
also was made with air agitation but this case the 
acid temperature was high (220-240° that air 
had very little solubility the acid. Agitation with 
steam only does not appear increase corrosion 
any marked extent. 

Type 316 stainless steel showed good corrosion re- 
sistance some the tests Table XXIV where 
tures did not exceed about 215° However, 


tempera 

higher temperatures are encoun- 
tered, this alloy may subject considerable attack 
acid solutions indicated Test which 
was during the acid washing tallow tem- 
peratures 250° possible that Type 316 
stainless Inconel equipment might applied 
the washing the highest grade stearic acid 


small amounts copper salts from Monel are con- 


CORROSION TESTS PROCESSING SOAP AND FATTY ACIDS 


Fatty Acid Storage 


Several tests have been made the storage 
fatty acids recorded Table XXV. Aluminum 
commonly used for storage the refined products. 
some cases, stainless-clad and Inconel-clad tanks 
also are used. Here again the problem chiefly one 
preventing discoloration objectionable metallic 
pick-up. 

further developments occur the processing 
soaps and fatty acids, additional plant corrosion 
tests will made order assist plant engineers 
properly evaluate the various construction mate- 
rials available them. For assistance making the 
corrosion tests reported this paper, the authors are 
indebted the operating personnel the various 
plants which the tests were made. 
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TABLE Corrosion Tests Storage Fatty Acids 


sidered have any effect upon the color this 
product. stainless steel equipment welded, 
the extra-low carbon variety Type 316 (.03 max. 
carbon) would preferred. The satisfactory use 
has been recorded for perforated steam 
sparging pipe acid washing stearic acid. 
1 Test 1: In storage of crude mixed iatty acids after splitting. Temperature 
q 70-82° ©. (160-180° F.). Duration of tests 61 days. a—Immersed in liquid.! 
f b—At liquid level.! 
| Test 2: Immersed in storage of concentrated mixed fatty acids from fish oils. 
| Temperature 70-120° C. (160-250° F.). Duration of test 130 days. 


| Test 3: Immersed in storage of a compounded fatty acid with acid number 170. 


Average temperature 65° C. (150° F.) Duration of test 122 days. Tank 
emptied and filled as required. 


Test 4: Immersed in feed tank in crude vegetable oils with acid number 105- 


120. Acids principally stearic and palmitic. Temperature 26-85° C. (80- 
185° F.). Duration of test 62 days. Periodic recirculation of oils. 


Test 5: Immersed in storage of mixed fatty acids neutralized with 1 Ib. soda 


ash per 1,000 Ib. stock. 
out 120° C. (250° F.). 
every 4 hours. 


Temperature: Stock in 38° C. (100° F.). Stock 
Duration of test 14 days. Tank filled and emptied 


Corrosion Rate, Inch per Year 


Test 


18-8 Stainless (Type <0.0001 0.0001 <0.0001 0.0001 <0.0001 <0.0001 
18-8 Stainless <0.0001 0.0001 <0.0001 0.0001 <0.0000 <0.0001 
| 
DISCUSSION 


Questions John McPherson, Chemical Plants 
Div. Blaw-Knox Corp., 321 Penn Ave, Pitts- 
burgh, Pa.: 

Friend congratulated for his presenta- 

tion the results corrosion tests conducted 

Soap and Fatty Acid Processing Plants. 

Mention was made one soap company using 
nickel carbon steel pipe resist corrosion 

Soap would like know the thickness 


the nickel coating and the coating was tested for 
porosity. Mostly thinly-plated nickel surfaces are 
somewhat porous and unless some method pro- 
tection against porosity used, corrosion the 
pore may result. This especially true handling 
corrosives where galvanic action may occur. 


Also, noticed that the low carbon Type 316 


stainless steel specimens used for the fatty acid corro- 
sion test were stress relieved about 1050° The 


So 
3 
ae 
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majority the states this country require high 
pressure fat splitting columns fabricated 
accordance with Section VIII the ASME Boiler 
Construction Code. These rules require Type 316 
stainless clad carbon steel vessels stress re- 
lieved minimum temperature 1100° Low 
temperature stress relieving being considered 
the Boiler Code Committee, but not present 
permitted under this Code. 

would like know corrosion tests have been 
made after stress relieving 0.03 maximum carbon 
Type 316 stainless steel 1100 1200° and 
so, was there any difference corrosion rate? 


The original thickness nickel plating inside 
the pipe was .007 .008 inch which generally 
standard for this type piping. The nickel plating 
was tested for porosity two different test methods. 
One test consisted immersing section pipe 
hot water saturated with carbon dioxide and with 
slightly acid 200° this test, any pores 
are present, they will show brown stains within four 
hours. such stains were evident the nickel 
surface. the other test, salt solution containing 
potassium ferrocyanide applied the nickel sur- 
face. this test, blue spots will appear pores are 
present. such spots were apparent. Experience 
has shown that properly applied electrolytic nickel 


Requests for prices reprints material ap- 
pearing CORROSION should addressed 
Norman Hamner, Managing Editor, National As- 
sociation Corrosion Engineers, 919 Milam 
Building, Houston Texas. Prices usually 
cannot given until after articles have appeared 
CORROSION although requests for prices may 
submitted any time. Type from which tech- 
nical articles are printed kept standing for 


days after date issue, and reprints ordered dur- 
ing that interval will from standing type. For 
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NACE REPRINT PRACTICE 


plating .003 inch thickness greater can 


pended upon free from porosity. 


connected with these tests and will ask him 
reply your question. 


Replies Scheil, Smith Corp., Mil. 
waukee, Wis.: 


Under special interpretation the ASME 
Boiler Construction Code vessels with applied liners 
are being stress annealed minimum temperature 
1000° for three hours per inch carbon steel 
backing. 


Table the Inco paper shows plant corro- 
sion tests continuous counter-current fat splitting 
tower. The heat treatment this materia! 
follows: 

Test Program No. 1—The low carbon Type 316, 
the Inconel with 13.6 percent and the nickel 
all were heat treated after welding 1150° for 
hours. 

Test Program 2—The low carbon Type 
after welding was heat treated 1000° for hours, 

The Inconel with 17.9 percent had heat 
treatment. was not welded and was exposed 
the as-received condition. 

Both 80Ni-20Cr specimens were welded and re- 
ceived 1175° for hours. 


reprints ordered after expiration this period, 
write for details. 

Permission reprint articles usually given 
responsible firms and individuals who wish 
have the work done themselves. NACE requires, 
however, that proper credit given CORRO- 
SION appropriate place all reprint ma- 
terial. The association also requests that reprint 
style closely conform that approved its 
board keeping with the aims and objec- 
tives the association and that copies reprints 
made under this authority are supplied NACE for 
recording purposes. 
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Experience and Economic Benefits 
From Cathodic Protection 
Gas Distribution Systems* 


Introduction 


PAPER pertains the practical cathodic 
prot ction experience and the economic benefits 
cathodic protection two companies. 


One Mid-South combination gas and electric 
other Southern gas distribution com- 
pany. Throughout the paper, these companies will 


referred the combination company and the 
gas Collectively, the companies serve natu- 
ral gas 236 cities and towns through approximately 


miles 3-inch equivalent steel mains (in addi- 
cast iron mains), with over 382,000 customers. 


The majority the gas distribution systems lies 


where corrosive soils are the rule rather than 
exception. Corrosion mains and services long 
been serious problem—leading early investi- 
the possible advantages cathodic protec- 
Initial investigations were made early 
but first permanent installa- 
were engineered and installed 
Since 1941, cathodic pro- 
has been installed progres- 
percent all steel mains 


until present approxi- 
under protection the com- 
company and percent 


gas company. 


Leaks Reduced Cathodic 
Protection 


The nature cathodic protec- 
such that extended period 
time often passes before success 
For this reason, report 
some the earlier installations 
have the greatest weight. First, 
installations the combina- 
old and corroding section 
existing system, and the other 
entire small distributien sys- 


CHARLES WOODY 


The first installation mentioned consisted appli- 
cation cathodic protection 1.2-mile section 
12-inch steel belt line city distribution system. 
1941, this line was eleven years old, had enamel 
protective coating without wrapper and was develop- 
ing leaks rapidly extensive replacements were con- 
templated. alternative, was decided apply 
cathodic protection. This section has been protected 
since 1941 with two small rectifier During the 
years since, further serious corrosion difficulties 
have been experienced. The remaining 3.4 miles 
this 12-inch belt line were placed under cathodic pro- 
tection 1942 and 

The most recent detailed inspection this 12-inch 
line was made 1948 4000-foot section which 
January 1941 had leaks. Pipe inspections 


made this area 1941 revealed that corrosion was 
very 


indicating early replacement about 


4 


PEABODY 


Electrical engineer with Ebasco Services, Y., 


(96 services) which 
very soon after completion. 


presented at the Fifth Annual 


A paper 


The National Association Cor- 
at C 
Bi-14, 1949, 8 incinnati, Ohio, April 


Corrosion engineer with the operating division 
United Gas Corp., Houston, Texas, holds 
electrical engineering degree from North 
Carolina State College, was engineer assigned 
underground corrosion mitigation for Ebasco 
Services 1946-49, Army Signal Corps 1943-46, 
meter engineer charge precision metering, 
Carolina Power and Light Co. and Mississippi 
Power and Light Co, 1938-43. 


369 


graduate the University Maine. Since 
1939, with exception years Army Signal 
Corps has been engaged corrosion and 
electrolysis prevention and design cathodic 
protection equipment for the protection 

underground pipelines and cables. 


vig 
Vol 5 4 
e- 
q 
| 
| 


370 CORROSION 


1500 feet pipe would necessary protection 
was not applied. 1948, after nearly six years 
cathodic protection, detailed leak survey was made 
this section prior installation concrete pav- 
ing over the line the city. Only two corrosion 
leaks were found the 12-inch main this section. 
These were the only ones which had developed since 
the repair those found 1941. These leaks were 
areas found badly corroded 1941 and 1942 and 
believed they were due pressure increase 
the last few which may have caused the perfo- 
ration deep pits existing when protection was ap- 
plied. this line had been allowed corrode freely 
during this past six years, estimated nearly 150 
leaks would have occurred. This conformity 
with the expected progressive increase rate 
occurrence leaks corroding line. This itself 
would have resulted costly leak repairs, increase 
unaccounted-for gas losses, and probable main re- 
placements. estimated would have cost least 
$10,500 replace 1500 feet main this area. 

The other cathodic protection installation made 
1941 the combination company was entire 
distribution system less than year old. This all-steel 
system was coated with coal tar enamel and asbestos 
wrapper. All mains and services were placed under 
cathodic protection 1941. During the last seven 
years, one corrosion leak has occurred this sys- 
tem. Upon investigating this leak, service failure, 
was found this particular service was not tied 
the cathodic protection system because acci- 
dental insulation coupling which had been left 
unbonded. This failure unprotected pipe was for- 
tunate that helped substantiate the benefits 
obtained from cathodic protection. All other services 
and mains the system are receiving protection and 
wherever have been bared, the pipe new 
condition with evidence corrosion. The original 
single cathodic protection unit has served since 1941 
even though there has been considerable expansion 
the system (from 3.22 5.78 miles 3-inch equiv- 
alent) plus addition approximately 2600 feet 
bare service pipe made necessary war scarcities. 

third installation, the gas company, was made 
1941 12,200-foot section 6-inch high pres- 
sure gas distribution feeder which, 1941, was ten 
years old with record leaks. the 12,000 feet 
line, 2000 bare, 6000 grease coated, and 4200 
enamel coated. alternate replacing 4000 
feet the line, cathodic protection was applied with 
one 40-ampere rectifier which subsequent 
vealed was applying full protection 9000 feet 
the line with partial protection the remainder. 
the seven years since application protection, only 
two leaks have developed. These two leaks occurred 
prior 1947 the part the line which was not 
receiving full protection. 1947, galvanic anodes 
were used supplement the rectifier and furnish full 
protection that part the line which had not been 
getting sufficient current. further leaks have de- 
veloped. protection had not been applied 1941, 
estimated that nearly 150 leaks would have ap- 
peared 1949 the 12,200 feet line. 


Leak records the gas company 111 miles 
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3-inch equivalent old steel pipe 
show that leaks developed during the year 
application cathodic protection. During the year 
after application protection, leaks appeared 
the following six months only additional 
developed. 

Results such these have convinced management 
the practicability and desirability pro. 


tection. 


Saving Pipe Cost Effected 


Faith cathodic protection has permitted the use. 
for mains and services, thin-walled pipe and tubing 
well reconditioned used pipe. Elimination the 
necessity for providing extra wall thickness ey. 
tend pipe life corrosive soils has been 
advantage, tending part offset shortages 
standard pipe. When buying new pipe, now the 
practice both companies buy lighter weight 
steel sizes over inches. For 
lb. 4-inch pipe now specified the 
company instead pipe and 
pipe now specified instead pipe. Cost 
saving directly proportional weight 
This amounts 23.8 percent saving the 4-inch 
pipe and percent saving the 6-inch pipe. The 
gas company effecting reductions and 
cost for all steel pipe from 2-inch 16-inch 
used protected systems. The reduction from 
mately percent. 


Cathodic Protection Systems Compared 


Direct current requirements for 
tion these systems are supplied unit 
and galvanic anode installations. present, ther 
are rectifiers and 214 galvanic anode installation 
(totaling 45,800 pounds zinc, 20,100 pounds 
magnesium and 200 pounds aluminum) protecting 
588 miles 3-inch equivalent steel main. 


Rectifier Units 

Rectifier units are used extensively the 
nation company where longer lengths main 
protected. Since this company markets both 
and electricity, the actual out-of-pocket cost elec 
for company use the gas system 
tively low cent per kwh average) 
the energy cost the gas company where 
commercial retail rates cents per kwh 

order limit the amount current introduce! 
into the ground any one point, relatively 
rectifier units are used congested locations. Tht 
standard rectifier employed the combination 
pany has maximum capacity nine amperes 
twelve volts but seldom loaded that extent 
cause installations are designed with reserve 
allow for main additions and new services 
section under protection well allow for 
ing deterioration with time. Rectifiers used are 
standard design established 1941. Figure 
sents the standard rectifier design the 
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Figure design rectifier units built combination 
company shops. 


NCERC wire 
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Secondary clevis 
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weatherproof heads 
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Wo 4 wire, 98 main te 
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N04 wire, ground bed to 
White 600 volt 
sale tion. 


Figure 2—Sketch typical rectifier installation. 


manner which the various elements are mounted 
well the means providing adequate ventila- 
for the unit—an important factor obtaining 
long operating life. Figure shows the manner 
the rectifier used typical installation. 
these units has been very satisfac- 
Building the units the company shops has 
from the standpoint maintaining 
stocks completed units meet the re- 
new cathodic protection installations. 


These rectifiers cost less than $100, complete. 
Ground beds used with rectifier units are several 
Many the earlier installations have ground 
scrap pipe steel rail with steel pipe con- 
headers. Such ground beds have served fairly 
and all but two still are service. Most the 


these ground beds has involved re- 
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Proceoyre: Fill first 6° of augered hole with well- 
tamped coke breeze. Place anode in position and center. 
Backfill with with well tamped coke breeze unt:/ top of anode 
ss covered by 6". Connect anode pigtai/ to header wire and 
insu/ate connection. Backfill to surface with dirt. 


Dirt backfill in 
A top of hole 


Ground bed 


header wire 


Insulated wire pigtail 
attached to anode 


So/der anode pigtail to 
header wire or use Split-bolt 
connector. Carefully insulate 
connection with two layers of 
rubber tape and one /ayer of 
friction tape. Paint taped 
connection with air drying 
insulating varnish. 


80" graphite rod 


Approximate coke requirement 
will be lS pounds per anode 


diamet 
installed. diameter augered hole 


We// tamped coke breeze 


Figure 3—Installation specifications for single ground bed anode. 


Header wire. Copper with 
600-volt white +nsulation. 
Header wire Should be burved two 
feet deep. Use caution to prevent 
cutting the insulation with 
Shovels, ete. 


Wire torect: tier. No.4 Copper mith 
600-volt white insulation. Wire 
to rectifier should preferably 
tap header wire at midpoint 
as Shown but may be at esther 
end if closer to the rect: fier. 


All anode pigtai/ or 
rectifier wire Con- 
nections to header wire 
to be insulated as shown 
On specifications for 

a sngle anode. 


Graphite anodes installed 
sn accordance with 
Specifications fora 
Single anode 


Space anodes 15' apart. Number 
of anodes to be installed in 
any ground bed will be specified 
in the snstatlation reguest. 


Figure 4—Manner connecting several ground bed anodes parallel. 


pair breaks the headers. The two ground beds 
lost had been covered with concrete paving, making 
impractical replace defective headers. More re- 
cently, carbon graphite anodes have been used for 
ground bed construction. For the past two years, 
established standard construction calls for graphite 
anodes backfilled with coke breeze. Figure details 
the installation specifications for single ground bed 
anode illustrates the manner which 
several are connected parallel for the standard 
type ground bed construction now used. This type 
construction simplifies engineering and construc- 
tion that all components are stocked standard 
stores items and can installed with minimum 
skilled labor. Further advantages are that the rate 
consumption the graphite anodes about one- 
nineth that steel, plus the tendency for part the 
attack the coke breeze backfill rather than 
the graphite anode core. Long life expected 
from this construction. 


November, 
: 
| 
} 
4 Yo" +8" ground red } 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


Figure 5—Typical rectifier installation. Positive ground lead runs over- 
head pole right background and down pole ground bed header. 


Figure photograph typical complete rec- 
installation showing external appearance the 
unit and usual method mounting. Figure 
close-up photograph the rectifier with cover open 
show the internal arrangement component parts. 


Galvanic Anodes 


The gas company has found that using 
magnesium anodes possible install galvanic 
anodes satisfactorily practically all locations 
which desirable provide cathodic protection. 
The material used and the arrangement the indi- 
vidual anodes determined the desired current 
output, soil resistivity, space available, and some 
extent the chemical composition the soil. the 
policy make complete investigation the pipe 
line protected and the soil the vicinity the 
pipe line before the actual anode installation de- 
signed. The anodes always are installed perma- 
nently moist soil having low resistivity. 

Current output per anode controlled spacing 
manner limit whenever possible, individual 
anode currents mutual reaction. 


some cases which desirable protect 
bare lines uninsulated lines, necessary dis- 
tribute the anodes along the pipe line and limit anode 
currents when necessary inserting resistors the 
anode leads. general, current output per anode 
determined the life expectancy desired from the 
anode installation. the case high resistance 
soils, the life expectancy not factor, because 
necessary install relatively large number 
anodes order obtain desired current. 


Whenever possible, the magnesium anode installa- 
tions are adjusted for ten-year life. Zinc installations 
normally are adjusted for twenty life 


Figure rectifier 


depending the pipe line coating. the case 
completely protected new distribution system, 
cient anodes usually are installed give 
apparent life expectancy fifty years. antic: 


pated that the overall life expectancy will 
creased because normal aging coating and 


extensions. 

Both magnesium and zine anodes are 
augured holes, backfilled with special backfill mix 
ture. This mixture consists percent drilling clay 
and percent gypsum molding plaster. The mixtur 
may bought ready mixed, mixed the 
The mixture may used dry, mixed with 
and poured the hole the form slurry, 
pending the local condition and equipment 
able. 


Standard procedure for installing and 
anodes has been set materials may 
readily central supply points. general, 
procedure indicated Figures and Thi 
may varied increasing the depth the holé 
and installing number anodes per 
Under certain condition, the anodes may 
horizontal position the bottom the ditch 
Normally, space considerations areas" 
which the gas company operates, orizon 
installations. While general zinc and 
use zinc soils below 2500 ohms when 
tecting new pipe. When necessary 
anodes soils having resistivity greate 


than 
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Standard Zine Installation tor 1500 - 2500 ohm - cm Soils 


Figure procedure for installing zinc anodes. 


case 
initia 
and 


cm, magnesium always used. Older pipe 
coated pipe usually protected magne- 
sium. 


Nine Protected Systems Are Compared 


The amount mains and services that can pro- 
any one rectifier unit galvanic anode 
depends great extent the type and 
condition pipe coating used. Steel mains and serv- 
distribution systems operated the combina- 
tion company are largely grease coated and have 
dielectric wrapper. Such coating does not have the 
strength many pipe line enamels but 
good allow ready application cath- 
Which the entire distribution system has grease coat- 
and completely cathodically protected and 
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Backfill consists of 50/50 eluture of 
dehydrated gypsum (plaster of paris! 
and clay mud. 


& friction tape. Curd Boe covered with heavy grease. 


First, pour In backfill mixture to about 
2 ft. depth. Then tower anode in center 
of hole. Then hole with Backfill 
unt it it covers anode by about 


Approx. amount of 
backfill per snoge: 


to \ 


Standard Magnesium 
Installation for 1000 ohm 
cm Soil Using 4" x 60" Anodes 


NS NX Standard Magnesium N N Standard Magnesium 

SSS Installation for 1000 ohm NS N Installation for Soil Above 

NN NN cm Soi! Using 4" x 20" Anodes N N 1500 ohm cm Using 4" x 20" Anodes 

NN Geta Var N Oetalts same as for 4" « 60° anodes 

N except that to 20° spacthg Is used 
N N detween anodes. 
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Figure 8—Standard Procedure for installing magnesium anodes. 


towns are those which the cathodically pro- 
tected system enamel coated. Amounts current 
required for protection are compared. 


From the table, can seen there marked 
variation amount current collected per mile 
3-inch equivalent among the grease coated systems 
and the enamel coated systems alike, but that aver- 
age current required protect enamel coated sys- 
tems much lower than that for grease coated sys- 
tems. Variations current collected are caused 
differences adjustment the individual systems, 
differences quality the pipe coating job 
differences soil resistivity (although this last 
more noticeable grease coated systems). 


Town No. which takes the highest current, has 
uniformly low soil resistivity whereas the remaining 


the holes = = — = 
per Miles Total Amperes per 
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towns with grease coated piping have moderately 
high resistivity soils with small areas having low 
resistivity. Town has highest resistivity soils and 
the lowest current consumption. 


may interest note that Town No. 


the oldest completely protected grease coated system. 


appreciably 


was completed and placed under protection 
46. Current required for protection has not increased 
and what has been added due sys- 


tem expansion. 


Cathodic Protection Installation 
Cost Variations Explained 


Installation costs for cathodic protection systems 


have varied widely. Earlier installations, particularly 


ose made 1941, were most expensive because 
rsonnel had trained, testing procedures de- 
loped, suitable equipment and materials found, and 


installation methods worked out. order compare 


cos 


on 


sts earlier installations with some more recent 
es, the cost several installations compared. 


1.2 miles 12-inch belt line protected 1941— 
4.7 miles 3-inch equivalent 
Materials and labor insulate services and laterals. 670.00 


Material and labor for special 60.00 
Material and labor for rectifier installations....... 440.00 
Engineering costs: Testing, design system, special 
consultants and adjustment protection....... 3910.00 
Cost per mile 3-inch $1080.00 
Entire town distribution system protected 1941 
—3.22 miles 3-inch equivalent 
Materials and labor insulate services............. 225.00 
Material and labor for rectifier installation........ 105.00 


Engineering costs: Special and routine test, design 
cathodic protection system, supervision 


stallation and final 680.00 
Cost per mile 3-inch equivalent................. 313.67 


6-inch high pressure distribution feeder protected 


1941—4.56 miles 3-inch equivalent 


Material and labor for insulating line.............. 50.00 
Materials for labor for rectifier installation plus 
improvements and galvanic anode 1700.00 
Engineering costs: Special and routine tests, design 
cathodic protection system, supervision in- 
stallation, and final 1600.00 


Cost per mile 3-inch 734.65 
5.78 miles 12-inch, 1.42 miles 10-inch, 6-inch and 
2-inch protected 1943—26 miles 3-inch equiv- 
alent 
Material and labor insulate services 

and bond dresser 4740.00 


Material and labor for installing galvanic anodes... 3920.00 
Engineering costs: Special and routine test, design 


cathodic protection and final adjustment.... 1500.00 
Cost per mile 3-inch equivalent............... 391.00 
Entire new town distribution system protected 
1947—11.61 miles 3-inch equivalent 
Material and labor for bonding couplings........... 38.00 
Material and labor for rectifier installation....... 342.00 
Engineering costs: Design cathodic protection sys- 

tem, supervision installation, adjustment..... 720.00 


-inch equivalent. 


Cost per mile 
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items and engineering costs were 


high because much had charged off 


training and development. Item cost 
ing services was high lines were insulated 
main rather than the customers’ meters because 
was feared many contacts with foreign structure; 
would found these services. This was the only 
installation insulated this fashion, 
quently was found more practical insulate 
meters and clear such contacts are found. 


connection with the 12-inch belt line Item 
the next section protected after completing the 
section itemized above was mile length 
(3.9 miles 3-inch equivalent) and was placed under 

per mile 3-inch equivalent. The sharp drop 
cost was due the absence training and develop. 
ment costs absorbed the first section. 


paring new town distribution system for cathodi 
protection low protection provided for the 
design the system. Total cathodic 
stallation cost for this town having 
piping was almost exactly percent the cos 
the distribution system. Cost insulating services 
covers material alone because installation 
lated fittings costs more than fit 
tings. Much the engineering cost covers soil test 
for locating suitable ground bed sites and clearing 
accidental contacts between the gas system and 
eign structures. 


When comparing the figures item with thos 
material and labor were appreciably higher 
than 1941. The cathodic protection cost for 
1947 installation therefore cheaper relation 
the 1941 costs than the unweighted figures 
indicate. 

The gas company has applied protection 
000 worth new enamel coated mains and 
during 1948 for less than $1500.00 7/10 per 
cent the installed costs. When considered 
the life expectancy these mains and services 
less than percent, hard understand why 
operators underground structures are not applying 
100 percent cathodic protection. 

Average replacement cost per mile 3-inch 
alent estimated $6000. The use 
protection the old mains indicated items 
$4920 $5600 per mile 3-inch equivalent. 
protection was applied last resort before 
ment the above cases. 

Maintenance costs cathodically protected 
distribution systems are difficult forete!! 
many unforeseen requirements. Some major 
maintenance expense experienced have 
volved installation new uninsulated 
cathodically protected mains, occasional 
new water services other structures 
with the protected gas system, repairing 
ground beds, vandalism, and changes made 
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civic improvements such street widening and 
paving. Rectifier unit ground beds galvanic anode 
installations will require replacement after they have 
consumed. Present cost for average size 
ground bed approximates $250.00 $300.00 for mate- 
and labor. systems protected galvanic 
anodes, the anodes must replaced after they are 
consumed. Normally this replacement will cost ap- 
proximately percent percent the initial 
cathodic protection costs. 


Installation uninsulated new services cath- 
protected systems was difficulty peculiar 
the recent war period when insulating materials 
always kept stock. Normally this will 
problem because with adequate insulating 
stocks, now the policy insulate all 
the meter all intermediate pres- 
mains—even the mains are not cathodically 


This practice tends eliminate possibility 
out protective current cathodically 
mains, reduces the amount insulating 
mains, breaks the corrosive couple be- 
gas services and mains and cast iron 


water system. 


Coating Types Usually Minor Factor 
Protection Costs 


has been mentioned that current requirements 
cathodic protection depend largely the types 
pipe coating used. might well estimate the 
between the yearly cost protecting 
coated distribution system with estimated 
the same system enamel coated. 

new distribution system completed the com- 
company 1948 has 32.64 miles 3-inch 
mains and services. This system ini- 
was protected with two rectifier units having 
per square foot pipe surface. Installation 
the rectifiers and ground beds was $935.00. 
cost this investment including percent 
percent depreciation rectifier equipment, 
6.7 percent depreciation the ground beds 
$103.95. Yearly cost energy cost 
company use about $17.50 and total annual cost 
$121.45. This $3.72 per mile 3-inch equivalent 
per year. 


this system had been coated with good enamel 
estimated all pipe the town could 
phave been protected with 1.35 amperes, total, from 
anode installations. With existing soil con- 
estimated would have cost $300.00 
galvanic anodes for adequate pro- 
and 15-year life. percent return and 6.7 
percent depreciation, this would cost $38.10 annually 
per mile 3-inch equivalent per year. Tak- 
the town whole, now costs $83.35 per year 
cathodically protect than would have 
had been coated with enamel. This not at- 
indicate any preference type coating 
are many factors which determine coat- 


ECONOMIC BENEFITS FROM PROTECTING GAS SYSTEMS 


ing, but offered show that for system such 
was described, the annual difference cost rela- 
tively small. For the town question, were pos- 
sible apply the grease coating for average 
one cent per foot less than would have cost 
apply enamel (although have data which indi- 
cates that this would possible), the money saving 
for the 38% miles pipe the system would have 
been $2033.00, which, percent return plus per- 
cent depreciation worth $182.97 per year com- 
pared the $83.35 per year added cost for cathodic 
protection estimated above. 


gas distribution system completed the gas 
company 1948 has 4.88 miles 3-inch equivalent 
mains and services. Enamel coated pipe was used 
and the system protected with galvanic anodes. Total 
current requirement was 0.1 amperes 0.0042 
per square foot. Installation cost galvanic anodes 
was $280.00. Yearly cost this investment, includ- 
ing percent return, percent depreciation esti- 
mated $23.80. 

Estimated cost rectifier installed this loca- 
tion $300.00. Yearly cost this investment esti- 
mated $25.50 plus minimum power cost 
$12 per year. Because exposed mounting rec- 
tifier and connecting wires expected that the 
maintenance cost rectifier would greater than 
the galvanic anode installation, but assuming the 
maintenance cost the same, the total yearly cost 
would $13.70 more for the rectifier installation 
than the galvanic anodes. 


From the above analysis will realized the 
method applying cathodic protection relatively 
unimportant when soils are such that reasonable 
output may obtained from galvanic anodes 
power available for rectifiers. Outstanding factor 
considered the fact that the whole distribut- 
ing system can protected completely for the next 
years using galvanic anodes for less than $5.00 
per mile per year. This less than the installed cost 
the smallest leak clamp. 


Policy Distribution System Construction 


The present policy these companies applica- 
adjunct all new distribution systems built, use 
all important new main construction existing 
systems, and use for protecting older mains and 
services areas where corrosion problem. 


present practice incorporate provisions for 
cathodic protection construction specifications for 
new distribution systems. Principal provisions are 
that all services run shall insulated customers’ 
meters, that all mechanical couplings shall bonded 
across, that gas main service pipe shall contact 
any other underground structure, and that wherever 
gas pipe crosses another structure and comes within 
six inches it, insulating blocks shall placed be- 
tween the structures prevent their settling to- 
gether. addition, larger systems, provisions are 
made insert insulating-type couplings insu- 
late valve flanges such manner that, electrically, 
the system may separated into two more sec- 


ye 
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tions. This simplifies maintenance permitting iso- 


lation part the system having trouble and 
results quicker location the source difficulty. 

Experience has shown the above described provi- 
sions construction specifications, with adequate in- 
spection, permit application cathodic protection 
the completed system with little additional 
work other than installation the cathodic protec- 
tion and adjustment current output. 


Engineering and Records Procedures 


Unitl 1948, all cathodic protection installations 
were engineered general office engineering per- 
sonnel who also supervised installation and did the 
periodic test work required for maintenance. With 
the number installations now operation, 
becoming more practical delegate responsibility 
for the major part the engineering various divi- 
sion offices within the company. This being done 
this year but general office personnel still are avail- 
able for assistance special problems addition 
supervision the overall cathodic protection pro- 
gram, investigation new materials, equipment and 
procedures, and maintenance standards. 


Standards have been prepared covering all phases 


ALS AND ALLOYS,” Fontana and 
Luce. Corrosion, No. 189-193 (1949) 
June. 


Question Harris Thompson, National Aluminate 

Co., Chicago, 

The oxygen content the fluid used any corro- 
sion test very important part the evaluation 
results and transference the test results from 
the laboratory field work. Thus would de- 
sirable have the figures oxygen content the 
test solutions included the reported results. 


Authors Reply: 

Oxygen contents the solutions were not deter- 
mined because these were merely “high-spot” tests. 
The solutions are “highly aerated” “not artificially 
are conducting tests under controlled 
aeration another system which completely en- 
closed. These results will published later when the 
study has progressed far enough warrant it. 


Questions Bennett, Socony-Vacuum Oil 

Co., Paulsboro, J.: 

rosive dependent its corrosion rate that corro- 
the erosion-corrosion rate independent 
the corrosion rate? 

Can the experimentally determined erosion-cor- 


cathodic protection installation work insure 
form installations and procedures throughout 
companies. 

Periodic tests are made each installation 
termine whether not protective potentials are 
ing maintained. Operation all rectifier units 
checked monthly the combination company’s me. 
ter readers who fill out card showing voltage 
current output the rectifiers. Figures taken from 
these cards are posted central records where they 
can compared with previous entries and thereby 
detect changes which may indication 
bed deterioration changes the cathodic 
tion requirements the system. 

The procedure particularly advantageous 
for combination company, that alloys procure. 
ment periodic check rectifiers performances 
minimum cost. 

The gas company, whenever practical, installs 
expensive indicating voltmeters 
pipe and reference pipe such gas 
water mains district regulation station other 
frequently visited spot. The meters are read 
ically chart men who record this reading for refer- 
ence. 


rosion rate metal one corrosive used 
predict the erosion-corrosion rate another 
sive, providing the corrosion rate the metal 
known both (It assumed for the pur 
pose the question that the only 
changes the one that causes the erosive 
Authors’ Reply: 

The erosion-corrosion rate related the cor 
rosion rate (obtained the absence high velocity 
wear effects) many cases. general, the higher 
the corrosion rate the higher the 
expected. However, there are many 
this generalization this rule should used 
the absence necessary information 
ence. For example, Figure the paper 
that the reverse may true for the given 
tions. addition, our tests have shown that 
solution decreases the rate pitting. 
aided and abetted stagnant conditions). 
cases shown Figure for lead, the 
corrosion rate appreciable but 
curred static low velocity tests. The value 
erosion-corrosion tests help eliminate 
work” often required when only static 
data are available. 


the above remarks apply. However, ould 
too wild guess say that the erosion 
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rates would the same order magnitude the 
hout the 


corrosion rates were essentially the same. 


Questions James Harrison, The Pure Oil Co., 
Newark, Ohio: 


Did you use copper salt inhibitor one 


de. 
are be. 
units 


and Have you done any work which inhibitor 
ken was used attempt prevent corrosion ero- 


here sion-corrosion lead? 
thereby 
ground 


Authors’ Reply: 

Copper sulphate was added the slurry for the 
data shown Figure the paper. Copper ions may 
some help reducing erosion-corrosion lead 
but have not studied this item. The addition 
lead ions the solutions does decrease the erosion- 
corrosion lead. another series tests was 
shown that sulfuric acid added water containing 


one 
procure- 


stalls in- 


organic wetting agent decreased the rate 
erosion-corrosion tremendously. this case, sul- 


Remarks Lewis Aker, Louisville Gas Elec. 
Louisville, Kentucky: 


for refer- 


Extensive corrosion-erosion carbon steel boiler 
pump casings and shafts has been experienced 
the writer’s firm. The feed water being pumped 
nitrogen and less than ppm total solids. 
Temperatures were 200° 270° with most opera- 
tion above 250°. The pumps were 3600 rpm, 
with split casings. Suction pressures were 
psia and discharge pressures 1000 1150 psia. 

The use nickel-chromium alloys very similar 
stainless for casings and shafts has apparently elimi- 
nated the trouble. 


used 
metal 


orrosiot 


that 
action) Mr. Aker’s description his experience with 
feed pumps valuable addition the paper. 
His experience tends corroborate our data 
the cor show destructive attack steel water with 
higher 
Question Teeple, The International Nickel 
Inc., New York: 
ised How are you able distinguish the effect 
-erosion from the galvanic effects lead 
coupled with stainless steel sulfuric acid applica- 
appears some the weight loss the speci- 
some 
value 


DISCUSSIONS 


men may attributed the galvanic effect rather 
than wholly corrosion-erosion. 


Authors’ Reply: 


The galvanic effect between lead and 18-8SMo 
10% sulfuric acid under static conditions almost 
negligible. Figure shown illustrate the 
destructive effect erosion-corrosion galvanic 
couple. 


General: 


The authors wish thank the discussors this 
paper for their interest. 

would like take this opportunity rectify 
omission from the acknowledgement during pub- 
lication. Thanks are due the Engineering Research 
Laboratory Pont Nemours and Co. 
for permission publish data one the authors 
obtained this company’s laboratory some time ago. 


Discussion “THE USE SELENIUM REC- 
TIFIERS ONE-WAY VALVES ELEC- 
TROLYSIS DRAINAGE WIRES,” 
10, 315-318 (1949) Oct. 


Remarks Standring, American Telephone 
Telegraph Co., New York: 


Mr. Connon’s paper indicates that there may 
considerable field use for dry-type rectifiers 
reverse current valves. the cases cited, appears 
that the resistances the drainage circuits were 
fairly high compared the forward resistances 
the rectifiers used, that this latter resistance was 
not important factor. involving 
higher drainage currents and lower drainage circuit 
resistances, the resistance the rectifier becomes 
important. Because the forward resistance 
rectifier increases rapidly with decreasing current, 
this effect particularly pronounced light loads. 
For instance, rectifier that gives satisfactory drain- 
age moderate and heavy loads may fail pass 
currents sufficient provide adequate drainage 
light loads. However, this factor recognized 
the design and rectifiers proper size are used, 
satisfactory performance appears possible during 
good portion normal trolley load cycle. 
general, the condition best suited the use 
rectifier, within its voltage limitations, would seem 
one where the forward currents are large over 
the greater portion the load cycle and approach 
low values for only relatively short period before 
reversing. 
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ELECTRIFIED railways the 
the steel catenary structures are 
supported concrete footings 
which they are secured with anchor 
bolts. For safety reasons, the cate- 
nary structures are grounded the 
return rail. times when trains 
are the immediate vicinity the 
catenary structure, potential 
much volts may exist be- 
tween the structure and the ground. 
direct current used for power, 
current flow from the structure 
through the anchor bolts and con- 
crete into the ground results from 
this potential. The anchor bolts 
become corroded from this current 
flow and the resulting expansion 
due the increased volume 
the rust cracks the concrete, which 
permits water contact the steel, 


further accelerating the deteriora- 


tion. 


The research staff Association 
American Railroads was asked 
investigate this condition few 
years ago, The first work was 
excavate around several footings 
the Cleveland Terminal where 


Electrolytic Corrosion Steel 


MAGEE 


MAGEE 


Since 1937 research engineer with the engineer- 
ing division, Association American Railroads, 
Mr. Magee supervises research activites related 
track and bridge structures. graduate 
University BS, 1927, has had years’ 
railway service with the KSC engineering de- 
partment, and has conducted research for Car- 
Steel Co. 1933 and 1934 and 
American Co., including studies track 
structure Germany and 


cylinders various diameters 
length leave six inches 
the steel electrode projecting from 
the top the cylinder and six. 
inch thickness concrete covering 
the lower end the electrode. The 
bus lines carried the positive side 
the supply and the 
side was connected steel rails 
embedded the ground the cor- 
ners the test area. The electrodes 
the specimen were thus positive 
the ground. 

The first series tests was 
started April, 1944, and included 
specimens determine the effect 
various thicknesses concrete 
covering, steel encasement, asphalt 
membrane waterproofing, cement 
proportioning, and use various 
admixtures. The specimens were 
continuously charged with 
potential for months. the end 
this time was evident that 
severe deterioration had_ taken 
place many the specimens 
diameter. For example, the 
mens, with only two three 


large current flow had been meas- 

ured various times. Inspection these footings 
showed the presence considerable water contacting 
the footings and some surface deterioration the 
concrete was evident. After considerable discussion, 
was decided that field test would established 
which could provided controlled conditions for 
study the effect various factors the electro- 
lytic corrosion steel embedded concrete. 


location the Illinois Central right way, 
just south 23rd Street Chicago, was selected 
because its ready accessibility. test house was 
constructed and equipped with mercury arc rectifier 
provide 25-volt direct current potential. small 
tract land surrounding the building was fenced 
off prevent trespassing. Within the enclosure three 
bus lines bare copper wire were supported about 
ft. above the ground, all three buses connecting into 
the 25-volt potential the test building. The test 
specimens were buried the ground each side 
the bus lines and the steel electrode connected 
the bus. The test specimens consisted one- 
inch round steel rod six feet long, cast concrete 


*%* A paper presented at the Fifth Annual Conference of The 
National Association of Corrosion Engineers at Cincinnati, Ohio, 
April 11-14, 1949. 


inches concrete covering 
the electrode were almost completely disinte 
grated and much one-half the electrode 
itself had corroded and disappeared. the 
mens larger diameter, there was evidence sur 
face concrete deterioration and even the 
protection around the electrode, the concrete 
corrosion expansion the steel. None the 
tures tried were any benefit arresting 
deterioration the concrete. One group 
mens was poured steel encasement and although 
there was deterioration the concrete 
specimen, the concrete itself had tiny cracks 
ing out from the electrode. all the 
subjected the current, only those having 
asphalt membrane waterproofing were 
from deterioration and corrosion the electrode 
These particular specimens showed high 
resistance ground with almost current 
from the 25-volt potential. the end 
months, when the specimens were removed, for thos 
encased with asphalt waterproofing the 
originally installed with absolutely 
corrosion, 


Nov 


deter 
q 


trode 
curre 


a pet 
the 
fing 


Sev 


November, 1949 ELECTROLYTIC CORROSION STEEL CONCRETE 


ers and 
ches 
from 
overing 
The 
ive side 
the 
positive 
sts was 
effect 
concrete 
asphalt 
cement 
various 
Figure 3—Corroded specimens removed from ground. 
end this first series tests, and was decided that 
that second series should run order clear them 
taken up. this second series tests, specimens were 
included the following types: 
Sulfate resisting cement verify the sulfate attack 
Plain concrete specimens with and without current 
Another group specimens were subjected during Specimens with stainless steel electrodes. 
disinte same period 110-volt alternating current. Completely steel-encased the first se- 
ries the concrete was exposed the bottom end. 
the concrete the elec Specimens with emulsified asphalt added the con- 
were found with these specimens, which was crete mix. 
sur expected because there has been difficulty Specimens which the concrete was poured into 
reported electrified using alt forms which had been lined with asphalt membrane 
current power. practical apply the waterproofing after the concrete 
rete The deterioration the concrete that was found Specimens having only the electrode coated with as- 
the these test specimens was entirely unexpected. phalt. 
anticipatec the concrete ould and the surface simulate the condition anchor 
cracked, but the extent actual deterioration bolts surrounded reinforcing steel. 
October 1946, and the tests still are being con- 
tinued. However, the current flow readings which 
have been taken and observations made around the 
specimens after partial excavation last fall have 
developed sufficient information give quite con- 
the only the specimens protected with the asphalt mem- 
the coated with asphalt gave high resistance ground, 
the bled low current flow, and evidence electrode cor- 
ication nto fine particles. 


electrodes were not corroded, nor was the concrete 
questions were raised concerning results cracked, but there was evidence surface deteriora- 
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Specimen 
Number DESCRIPTION 
1 Plain Concrete 1:3:5 Mix 
2 Plain Concrete 1:3:5 Mix 
3 Plain Concrete 1:3:5 Mix 
4 | Plain Concrete 1:3:5 Mix no Current 
Plain Concrete 1:3:5 Mix Current 
6 | Plain Concrete 1:3:5 Mix no Current 
7 | Plain Concrete 1:3:5 Mix Sulphate Resisting Cement 
s Plain Concrete 1:3:5 Mix Sulphate Resisting Cement 
9 Plain Concrete 1:3:5 Mix Sulphate Resisting Cement 
10 Concrete 1:3:5 Mix Reinf. Steel or Wire Mesh 
11 Concrete 1:3:5 Mix Reinf. Steel or Wire Mesh 
12 Concrete 1:3:5 Mix Reinf. Steel or Wire Mesh 
Plain Concrete 1:3:5 Mix Stainless Stee] Electrodes 
Plain Concrete 1:3:5 Mix Stainless Steel Electrodes 
Plain Concrete 1:3:5 Mix Stainless Steel Electrodes 
16 | Plain Concrete 1:3:5 Mix Stainless Steel Electrodes 
17 Plain Concrete 1:3:5 Mix Stainless Steel Electrodes 
18 Plain Concrete 1:3:5 Mix Stainless Steel Electrodes 
19 Plain Concrete 3:5 Mix Stainless Steel Electrodes 
20 Plain Concrete 5 Mix Stainless Steel Electrodes 
21 | Plain Concrete 1:3:5 Mix Stainless Steel Electrodes 
Plain Concrete Mix Electrode Coated with Asphalt 
23 | Plain Concrete 5 Mix Electrode Coated with Asphalt 
24 | Plain Cc oncrete 1:3:5 Mix Electrode c ‘oated with Asphalt 
25 Cc oncrete 13 5 Mix Encased in Steel Pipe, W elded Bottom 
26 Concrete 1:3:5 Mix Encased in Steel Pipe, Welded Bottom 
Concrete 3:5 Mix Encased Steel Pipe, Welded 
28 Conc rete 1: 3:5 Mix Containing “Emulsified Asphalt 
29 | Concrete 1:3:5 Mix Containing Emulsified Asphalt 
30 Concrete 1:3:5 Mix Containing Emulsified Asphalt 
31 Plain Concrete ix Forms ‘Litied with Asphalt W: aterproofing 
32 Plain Concrete Mix Forms Lined with Asphalt Waterproofing 
32 Plain Concrete :5 Mix Forms Lined with Asphalt Waterproofing 


concrete, (Note: Negative electrodes, five feet rail, buried horizontally 
permanent moisture locations Each treated with 

pounds salt.) 
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tion the concrete presumably from sulfate attack 


The specimens made sulfate resisting 
showed considerably less surface deterioration 
the concrete but the electrodes corroded and 
concrete was cracked result thereof. The 
tion emulsified asphalt the concrete was 
advantage preventing electrode corrosion, 
cracking deterioration. The specimens encased 
the steel pipe showed low resistance and high curren; 
flow ground and the electrode was corroded may 
evidenced radial cracks extending from 
concrete. betw 
The conclusions reached from these two series 
tests are follows: 
Alternating current potential does not 
deterioration the concrete. 
Direct current potential (with the steel and con. 
crete anodic) will produce electrolytic corrosion 
steel plain concrete, cracking the 
with soil containing sulfate ions, providing ther 
sufficient current flow. 
ing the concrete, and deterioration the tests 
crete underground may prevented best 
surrounding the concrete with asphalt 
waterproofing insulate from the ground 
coating the steel with asphalt insulate 
from the concrete. The concrete may 
into forms lined with the waterproofing 
waterproofing may applied the finished 
crete. Should the steel only coated then 
steel tending discharge current the 
must coated. For example, foundation 
catenary structure, the anchor bolts and 
portion the catenary structure bearing 
the concrete must coated. Reinforcing 
used within the footing need not coated. 
The passage electric current through 
does not itself produce concrete 
included the tests, including emulsified 
were not effective. 
The use stainless steel will greatly lessen 
corrosion the steel and cracking the 
but will not prevent concrete deterioration 
ground sulfate ions are present the soil. 
The use sulfate resisting cement helpful 
preventing concrete deterioration 
but will not prevent corrosion the steel 
resultant cracking the concrete. 
DISCUSSION 
Question Sidney Trouard, New Orleans Publi 
Service, Inc., New Orleans, La.: 
631 
What effect will noted the concrete 
steel were made cathodic? 
underground coated pipes and metal conduits 
large power generating plant. The pipes and 
duits are all intimate contact with the 
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grounding system and also with many heavy 
cement einforcing steel rods imbedded concrete. 
ition rimary importance that the cathodic protec- 
tion current which will collect the steel reinforc- 
addi- rods will not adversely affect the strength the 
had heard that steel concrete maintained 
may evolution hydrogen and the formation 
the alkali the steel which would weaken the bond 
the steel and the concrete and result 
mushiness the concrete near the steel. 
Series 
Author’s Reply: 
produce 


the tests electrolytic corrosion steel 


described paper there were speci- 
mens where the steel was made cathodic. 
are not position offer any 
information this subject from these particular 


tests. 


rete nor 


and con- 
concrete, 


contact 


Before undertook the tests, however, pre- 

pared extensive bibliography, and reference 
crack this shows that there some history earlier 
the con- where definite deterioration was found the 


surrounding the steel when the steel was 


embrane 
round 
sulate 

poured 
the 
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made the cathode negative. These tests have been 
reported Engineering News, Vol. 68, Pages 1162 
and 1121, text and 26, 1912, Rosa MaCollum 
and Peters the Bureau Standards. The same 
authors published Bureau Standard Technical 
Papers 1888 and 123 1913 which included addi- 


tional information this same subject. 


Discussion Brown, Senior Research Petrog- 
rapher, Portland Cement Association, Chicago, 


Mr. Magee has outlined two series experiments 
the electrolysis concrete. Specific variables 
the first series included richness concrete mix, 
influence admixtures, diameter cylinders 
inches inches), and direct vs. alternating 
current. Specific variables the second series in- 
cluded metal the electrode (anode), regular vs. 
special cements, waterproofing admixture, and non- 
energized control specimens. Both series included 
ordinary plain exposure, and effect protective 


coatings, conducting and non-conducting. 


all cases which current was passed, 
non-energized specimens and those with non- 
conducting coatings either the electrode around 
the cylinder, behavior was normal. The concrete 


appeared hard, sound, and unaffected any 


Second Field Test—Electrolytic Corrosion Steel Concrete 

Volts Direct Current Applied Steel Site near 23rd St., Chicago, All Specimens Concrete 1-3-5 Mix, 


then CURRENT AMPERES GIVEN DATE 
concret 1946 1947 
; directh Number Weather | Dry | Moist Moist Frozen _ Frozen | Frozen | Moist Wet | Dry | Condition 
l Piniti 393 315 .210 | .240 | -247 340 380 156 D 
ynicrete | 
5 Plain | No Voltage Applied A 
" | 8 Re sisting aC .340 198 190 116 124 .142 172 106 } 136 A 
d asphal q 9 } Re sisting Ceme ent oe .363 | -248 156 123 | -126 .170 156 170 190 A 
the i 351 .240 | -288 172 .220 .200 260 180 220 Cc 
> 
a 15 210 | ; | .099 078 .092 .170 .098 080 104 | A 
‘ .392 .270 .220 | 210 j 220 -283 .320 280 260 B 
ergrouné Stainless Electrodes......... 494 402 -248 220 | 240 .258 420 300 220 B 
teel ant A 21 Stainless Electrodes......... 325 253 -220 137 | 182 -205 .140 130 146 A 
24 Elect. Asphalt oated .. 072 O13 O12 008 O13 .036 090 | A 
q ab | Encased in Steel............ 1.240 810 2.80 3.80 5.80 4.80 340 099 | 220 B 
a | Encased in Steel... 958 893 -500 280 -188 324 260 074 220 B 
30) Emulsified Asphalt . .570 .340 230 | .800 .784* 420 340 .260 | D 
Emulsified Asphalt . 502 372 | .232 162 | .163 | 238 350 300 280 D 
‘ete 34 ph alt Waterproofed. 028 O12 O15 009 | 007 .008 014 O13 A 
phalt Waterproofed....... 110 .022 020 | O11 .009 O15 028 | O16 .028 A 
1 its if Bc Smalls ss. Concrete slightly discolored and deteriorated. 
nd cot and concrete badly discolored and deteriorated. 
5 a ; i. Not Ise found open, replaced and voltage applied. 
ace the concrete the steel encased and asphalt coated specimens could not examined without destroying them. This examination will 


ome 
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way. The same normal behavior was exhibited 
those specimens subjected alternating current. 
all other cases the integrity the concrete was 
variously impaired. 


Damage sustained appeared two types. 
One type was axial splitting the cylinders, 
radially about the central electrode. The splitting 
obviously was related expansion the electrode. 
The other type was softening, discoloration, and 
minute disintegration the concrete, evidently pro- 
ceeding from the outer surface inwardly. the 
months exposure the first series this 
gressed variably with cylinder diameter. The 6-inch 
less diameter cylinders were fully disintegrated, 
but distintegration the 25-inch cylinder was lim- 
ited about Inner concrete larger cylin- 
ders apparently was unaffected. Both types damage 
appeared cylinders with ordinary exposure and 
ordinary steel electrodes. Surface disintegration alone 
appeared uncoated cylinders with stainless steel 
electrodes. Radial cracking alone appeared cylin- 
ders with conducting protective coatings, con- 
crete cast and encased steel pipe. 

The purpose petrographic examination these 
specimens was discover the nature the damag- 
ing processes. With respect the radial cracking, 
the concrete exhibited evidence damage other 
than mechanical disruption. Micro-structure and hy- 
drous compounds differed discoverable feature 
from those present normal concrete. Mechanical 
disruption was caused enlargement the central 
electrode, and the latter, turn, was found rep- 
resent progressive alteration the steel 
hydrous iron oxide with greater mass and much 
lower specific gravity. The altered material appeared 
compact, almost black solid between electrode 
and concrete. The material was crystalline and was 
identifiable goethite lepidocrocite, each having 
the chemical formula Evidently the 
positively charged electrode was drawing nega- 
tively charged oxygen and ions. The most perfect 
expression this development was the cylinders 
encased with steel pipe. these the oxide film was 
shell, uniformly about thick, and radially 
fibrous structure. 

With respect surface disintegration the con- 
crete, one manifestation was powdery gray film 
forming the outer surface the affected cylin- 
ders. Occasional heavier concentrations 
cement pieces cinder the surface. This material 
was found finely crystalline gypsum. Intimately 
distributed throughout the disintegrating material 
there was relative abundance densely 
finely fibrous secondary material. earlier report 
the first series this was identified the 
form calcium sulpho-aluminate, C,A 
Subsequent work has revealed this identifi- 
cation error, and that the mineral finely 
fibrous gysum. number respects, optical prop- 
erties the two are closely similar. 

Sulphate disintegration thus was indicated and 
was for this reason that sulphate resistant cement 
was the second series. Such cement 
explicitly defined was not available the time, but 
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low C,A cement close the desired 
was used. usual occurrences sulphate 
the disintegration effected secondary 
the “high” form calcium 
concrete badly distressed this case 
Actually some the “high” form was observed, 
though distinctly minor occurrence. 

These observations indicated also that the 
required for formation these minerals was coming 
from the outside, specifically from the cinders 
comprising significant portion the made ground 
Chemical tests therefore were made samples 
outer disintegrating material and 
material from each the two cylinders. Within the 
inner portions, normal SO, contents 1.7 and 
per cent, the cement basis, were found. the 
disintegrating portions, SO, contents were 8.9 and 
13.9 per cent, these values being from nearly 
times much could accounted for 
cement. 

Evidently, under the action direct current 
positive electrode strongly attracts SO, ions from 
the outside. entering the concrete these niay react 
not only with the lime aluminates form calcium 
sulpho-aluminate but also with calcium droxide, 
prominently present all hydrating cements, 
form gypsum. The latter reaction also 
tive. The indication therefore that 
resistant cement will not necessarily obviate 
ration, although results the second series, Mr. 
Magee has pointed out, indicated that rate attack 
was slower than with the regular cement. 


summary, there was indication these test 
specimens that passage electric current through 
the concrete had itself effected any alteration 
either the normal mineral composition 
ture the hydrated cement. These findings are 
agreement with results other experiments the 
electrolysis concrete reported the literature. 
Damage here observed was confined mechanical 
disruption expansive hydroxidation the 
trode and sulphate disintegration from the outside. 
Evidently, non-sulphate surroundings the latter 
would not 

the other hand, the rate disintegration 
the concrete these experiments bee! 
vastly greater under continuously 
than may expected catenary support bases 
field service. The writer has been present 
occasions witness excavation around old 
footings the Chicago Yards. The concrete 
case was found sound and good condition 


expect possibly some top surface disintegration 
freezing and thawing. There was evidence 
sulphate attack nor cracking about anchor 
The latter, exposed breaking open the embedding 
sound, with significant indication rust. 
ably, the manner deterioration the tower 
described Mr. Magee for the Cleveland 
illustrated the results shown these 
ments, although the writer has not had 


nity examine specimens from 
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ca, percent antimony trichloride. Factors con- 
corrosion this catalyst complex are dis- 
cussed and mechanism for the corrosive action 
this catalyst and for its inhibition are presented. 

The other liquid catalyst commonly used, liquid 
melt aluminum chloride and antimony trichloride, 


rent the 
from 


the 
cinders Abstract 
ground 
mples the commercial processes for isomeriza- 
tion paraffinic hydrocarbons, e.g., butane, use 
either two types anhydrous liquid catalysts con- 
ithin aluminum chloride with hydrogen chloride 
catalyst promoter. The type which con- 
has been found similar aqueous hydrochloric 
8.9 and acid its corrosiveness For this 
complex satisfactory inhibition corrosion 
one process has been obtained 


while appreciably less corrosive than the hydrocar- 
bon complex type, sufficiently corrosive carbon 
under some plant conditions require use 
alloys such nickel. Plant corrosion expe- 
with processes employing this catalyst dis- 
cussed. Data relating factors influencing the cor- 
sulphate rosiveness this catalyst are presented, and 
deterio- mechanism for the corrosion reaction proposed. 
Mr. 

attack 

Introduction 
hese tet use petroleum processing 


has been made the catalytic activity alu- 


through 
chloride for promotion cracking, alkylation 


ration 

and isomerization reactions. particular interest 
are years are the applications aluminum chlo- 
the isomerization catalyst. Catalytic isomeriza- 
tion n-butane provides large portion the iso- 
butane feed required for the production alkylate 


for aviation gasoline. Isomerization higher paraf- 
fins and naphthenes give products with more de- 
accomplished through use aluminum chloride. 


ation Corrosion has presented serious design and operat- 
problems many these isomerization proc- 


particularly those which employ liquid cata- 
bases mixture, many cases the production record 
isomerization plant has been determined largely 
the degree success attained solving these 
problems. processes employing the alu- 
chloride-hydrocarbon complex type liquid 
‘on choice corrosion resistant materials for 
equipment items limited special alloys and 


bolts few nonmetallic Applicability non- 
bedding materials further limited the pressures 
ean ca. 400 psig. the case butane isomeri- 
Presum inhibitors have been developed 

Paper presented the Fifth Annual Conference The 
expert 11-20 of Corrosion Engineers at Cincinnati, Ohio, 


ypportt: 
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Corrosion Petroleum Processes 


Employing Aluminum 


which have allowed use common alloys some 
processes employing the complex type catalyst. 
From scientific standpoint, corrosion these liquid 
catalyst mixtures has very interesting aspects since 
involve nonaqueous systems having polar charac- 
teristics. 


The various commercial isomerization processes 
that have been developed involve the following gen- 
eral steps: hydrocarbon feed, which anhydrous 
hydrogen chloride has been added serve cata- 
lyst promoter, passed into one more reaction 
vessels wherein intimate contact with the catalyst 
accomplished, hydrocarbon separated from re- 
sidual catalyst, and hydrogen chloride removed 
from the isomerized product, usually fractionation 
followed soda The principal process va- 
riations involve whether the hydrocarbon feed 
solvent employed for the catalyst, manner cata- 
lyst regeneration, any. Corrosion becomes serious 
design and operating factor only that part the 
process where aluminum chloride present and par- 
ticularly those processes which employ liquid 
catalyst. Hydrogen chloride removal from hydrocar- 
bons via fractionation can done safely steel 
equipment providing completely 
tions are all cases the reaction systems 
are under anhydrous conditions and operate tem- 

this article corrosion data are presented relating 
two types liquid catalysts that have been used 
commercial isomerization processes: aluminum 
chloride-hydrocarbon-hydrogen chloride complex, 
typical composition being percent percent 
HCl, and percent hydrocarbon, and aluminum 
chloride-antimony trichloride melt with 


I—Corrosion Aluminum Chloride-Hydrocarbon 
Complex 


Anhydrous aluminum chloride reacts with many 
hydrocarbon materials form fluid complexes. Those 
employed isomerization processes are dark colored 
liquids moderate viscosity, immiscible with liquid 
hydrocarbons and possessing polar characteristics. 
They react readily with many materials, and, gen- 
eral, are quite corrosive metals, especially under 
the conditions employed isomerization processes. 
The total aluminum chloride concentration such 
complexes may approximately 60%w, and 
addition hydrogen chloride may present the 
complex concentration ca. 4%w. con- 


CORROSION RATE, MILS PER YEAR 


TEMPERATURE 


Figure 1—Effect temperature the Corrosiveness aluminum chlo- 

ride complex catalyst. Conditions: Aluminum chloride—aromatic hydro- 

carbon—hydrogen chloride complex. System blanketed with HCI gas 

atmospheric pressure, Mild agitation. Duration test hours. ml. 
metal surface. 


sidered some that catalytic activity these mix- 
tures due the presence intermediate acidic 
compound, Reactivity the complex varies 
with the nature the hydrocarbon molecule asso- 
ciated with the aluminum chloride, olefins general 
giving less reactive complexes than aromatic hydro- 
carbons. Character the complex changes with time 
owing polymerization, cyclization, alkylation 
the hydrocarbon components. During actual use other 
secondary reactions take place which serve alter 
further the nature the complex; these reactions 
involve the feed material itself well feed impuri- 
ties such oxygen and water. The general effect 
these changes the catalyst give liquid 
increased viscosity, decreased catalytic activity, and, 
will shown later, decreased The 
variable nature these complexes important 
factor the study their corrosion behavior, 


TABLE Corrosion Various Alloys 
Aluminum Complex Catalyst 


Conditions: 200 ml. aluminum chloride-aromatic hydrocarbon-hydrogen 
chloride complex. Specimens (5 sq. in. each) all in same glass vessel. System 
blanketed with HCl gas at atmospheric pressure. Mild agitation. Duration, 
1 day. Corrosion rates calculated from weight loss. 


Alloy Corrosion Rate, Mils./Yr. 
Type 316 Stainices Steel... ... 1500 


TABLE Corrosion Aluminum Chloride 
Complex Catalyst Under Reaction Conditions 


Conditions: 100 ml. aluminum chloride-aromatic hydrocarbon-hydrogen 
chloride complex in glass reaction vessel. Dry Cz hydrocarbon feed contain- 
ing!0.1%w HCl passing through vessel at rate of 1200 ml. per hour. 80° C. 
One or two specimens (2.8 sq. in. each) as stirrers rotating at 900 rpm. Air 


Corrosion Rate, 


Exp. No Alloy Duration, Hr. Mils./Yr. 
1 43 640, 640 
2 Sr 31 90, 90 


3 Hasteloy 62 0.3 
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The data reported here were obtained largely 
conditions relating one particular process, that 
isomerizing mixed paraffin and naphthene frac. 
tion using aluminum chloride-hydrocarbon complex 
catalyst. recent paper, Fragen, Nysewander, and 
Hertwig* present extensive plant corrosion data 
tained under conditions employed isomerization 
butane, pentane, and hexane with this type cata- 
lyst. Their findings relative corrosion resistance 
various alloys are substantial agreement with 
the experience described here. 


Corrosion Resistance Alloys 


the reactor isomerization plant operating 


with complex type catalyst approximately 


without catalyst regeneration, catalyst being replaced 
with fresh catalyst definite intervals, was found 
that the following alloys suffered severe corrosion: 
carbon steel, silicon bronze, Monel, nickel, Type 304 
stainless steel, and Durimet (see Table for 
compositions alloys used these 
tests). These data were obtained observations 
either test specimens auxiliary equipment items. 
steel vessel showed severe 
after only few weeks operation, the cladding (0.1 
inch) being almost penetrated 
Hastelloy was the only alloy tested which was 
found substantially resistant attack. Severity 
the corrosive attack various alloys 
the laboratory data summarized Table which 
were obtained with freshly prepared catalyst the 
absence hydrocarbon phase. Similar data were 
obtained under actual isomerization conditions (Ta- 
ble IT). interesting note that the relative de- 
gree corrosion observed with the various alloys 
tested corresponds quite well with what would 
expected aqueous hydrochloric service, 


Factors Catalyst Corrosiveness 


Temperature. Temperature has marked influence 
corrosiveness the complex indicated the 
data shown graphically Figure Carbon steel 
corroded very slightly 25° C., but the 
rate increased rapidly with increasing temperature 
The effect with nickel was similar except that the 
rapid increase started slightly higher 
ture. The apparent slowing the rate increase 
corrosiveness indicated for temperatures above 60°C. 
was probably due effect dissolved iron 
below). 

Effect Dissolved Iron. Successive corrosion 
carried out with the same sample catalyst overé 
period five days showed marked decline 
rosiveness both carbon steel and nickel after 
second day (Table III) despite the fact that 
cess hydrogen chloride was present throughout 
entire period. This effect was shown associate! 
with the increased iron content the catalyst 
also Table VIII). This particularly 
evaluating laboratory and pilot plant test results 
cause the latter tests the ratio metal 
catalyst volume usually much higher than 
the case full scale plant; hence long 
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pilot plant tests would give misleading 
low corrosion rates. 


under 
that 


frac Catalyst Composition.* was found that catalyst 


prepared from some technical grades 
ob- chloride were appreciably less corrosive 
those from grades higher Analysis 


cata- revealed that this effect could tracéd the pres- 
sistance iron and other impurities, e.g. arsenic (see 
with section inhibition). Activity catalyst prepared 

from such impure aluminum chloride was rela- 

low. 

plex type catalyst was without appreciable effect 
100° corrosiveness. Large amounts water would 
destroy the complex converting the alu- 
minum chloride the oxychloride. 
the catalyst was used the isomerization proc- 
for atalytic activity declined, became more 
viscous, nd, shown Table IV, its corrosiveness 
tions markedly. This was attributed reaction 
items, the aluminum chloride with feed impurities, e.g 
orrosion and with the feed itself. 
Galvanic Effects. Aluminum chloride-hydrocarbon 
catalysts are polar liquids appreciable 
Severity conductivity and, would expected, galvanic cor- 
effects can occur. For example, laboratory tests 
which coupling carbon steel nickel resulted 
the int protection the nickel. 
Corrosion Mechanism. believed the principal 
reaction involves hydrogen chloride the 

has been identified one the products 
influence the corrosion reaction. Direct reaction iron with 
the chloride would not expected. 
was 


sion problem presented use aluminum chloride- 
complex the isomerization process 
provided use antimony trichloride in- 


erature. 
that the 


Inhibition. Effective solution the serious corro- 
tempera 


crease The previously mentioned severe corrosion 
60°C. nickel-clad reactor vessels was stopped initial 


the catalyst, its concentration being maintained 
addition inhibitor the hydrocarbon 


Several weeks operation without inhibition 


the most severely corroded areas and 
antimony trichloride inhibition resulted 

rhout the osion being stopped effectively that 


inspection year later showed significant 
attack had occurred. 


Choice antimony trichloride was based lab- 
work described below. the course this 


ificant 


| * Various > 
aromatic hydrocarbons, e.g., toluene, were employed 
Parbon = © complex type catalyst. Nature of the aromatic hydro- 


ong term without apparent effect on corrosiveness of the catalyst. 
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TABLE Influence Time Corrosiveness 
Aluminum Chloride Complex Catalyst 


Conditions: Aluminum chloride-aromatic hydrocarbon- hydrogen chloride 
complex. All specimens in same glass vessel (13 ml. corrosive/sq. in. steel sur- 
face). Fresh specimens (5 sq. in. each) successively immersed in same batch 
of catalyst. 80° C. System blanketed with HCl gas at atmospheric pressure. 
Mild agitation. Corrosion rates calculated from weight loss. 

= 


™ Hours Carbon Steel Nickel Catalyst at End of Period 
2 | O— 24 2400 170 5.2%w 
48—111 3 } 0.4 6.5 


TABLE IV. Corrosiveness 
Spent Aluminum Chloride Complex Catalyst 


Conditions: Aluminum chloride-aromatic hydrocarbon-hydrogen chloride 
complex plus 300 ml. C7 hydrocarbon in glass reaction vessel. 80° C. HCl at- 
mosphere. Two specimens of carbon steel (2.8 sq. in. each) as stirrers rotating 
at 900 rpm. Duration, 24 hr. Corrosion rates calculated from weight loss. 


| Catalyst Corrosion Rate, 
Catalyst | Volume Mils./Yr. 
Spent (From runs such as described in Table | | 
» II but with no Fe present.)............. | 20 mi. | 50, 60 


TABLE Arsenic Compounds Inhibitors 
Corrosion Aluminum Chloride Complex Catalyst 


Conditions: Aluminum chloride-aromatic hydrocarbon-hydrogen chloride 
complex. 80° C. System blanketed with HCI at atmospheric pressure. Mild 


agitation. Corrosion rates calculated from weight loss. 13-20 ml. corrosive/sq. 
in. metal surface. 
Mils. /Yr. 
Exp. No. | Inhibitor | %wAs | Hour Carbon Steel Nickel 
24—72 
| 24—136 | 3. 
— 
Conditions: 


100 ml. aluminum chloride-aromatic hydrocarbon-hydrogen chlo- 
ride complex plus 300 ml. C7 hydrocarbon in glass reaction vessel. 80° C. 
HCl atmosphere. Two specimens of carbon steel (2.8 sq. in. each) as stirrers 


rotating at 900 rpm. 24 hours. 
| | | Corrosion Rate, 


* Pitting oc onal 


TABLE Antimony Chloride Inhibitor 
Corrosion Aluminum Chloride Complex Catalyst 
Conditions: Aluminum chloride-aromatic hydrocarbon-hydrogen chloride 
complex with SbCls added as inhibitor. 80° C. System blanketed with HCl 
at atmospheric pressure. Mild agitation. 10 ml. corrosive/sq. in. metal surface. 


Corrosion Rate, Mils./Yr. 


Period, - 
0.21 


* Pitting occured. 


| 
| 
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work other inhibitors were developed, but none of- 
fered the practical advantages antimony 
chloride.* 


laboratory search possible inhibitors the 
most promising results were obtained with arsenic 
and antimony compounds. Data for these inhibitors 
are given Tables and VI. Substantially complete 
inhibition the corrosion both carbon steel and 
nickel was obtained with 0.2 percent arsenic added 
either arsenious oxide arsenic trichloride. 
Insufficient inhibitor concentration resulted 
ting, effect similar that observed with this in- 
hibitor aqueous acid systems. Presence hydro- 
carbon phase was without effect inhibition. was 
observed that continual light abrasion, such given 
glass rod touching moving specimen, would 
lead local attack the abraded area, owing 
removal the protective arsenic coating. However, 
moderately high liquid velocities (ca. ft./sec.) were 
without apparent effect the protective coating. 
Inhibition would presumed follow the same 
mechanism aqueous systems, deposition 


TABLE Antimony Inhibitor for Corrosion Carbon Steel 
Aluminum Chloride-Paraffinic Hydrocarbon Complexes 


Conditions: Aluminum chloride-hydrocarbon-hydrogen chloride complex. 
Mild agitation. 90°C. 1 day. System blanketed with HCl at atomspheric 
pressure. Carbon steel specimen (10 ml. corrosive/sq. in.) 


Hydrocarbon Used in SbC Corrosion Rate, 
Exp. No. Preparing Complex | Added, a Sb Mils./Yr. 
| mixed octanes........| 1.1 7 


TABLE Vill. Influence Various Salts Corrosion 
Aluminum Chloride Complex Catalyst 


Conditions: Aluminum chloride-aromatic hydrocarbon-hydrogen chloride 
complex with added inhibitor. 95-100; C. System blanketed with HCl at at- 
mosphes ric Mild 24 hr. 8 ml. corrosive /sq. in. metz al surface. 


Corrosion Rate, 


Exp. No. Inhibitor Conc., Carbon Stee! 
4 Wak | NaCl | 10:7 80. | 16. 


CaCle | ca. 10. 9. 


+ Added as steel wool; complete solution obtained before start of test. 
+ Equivalent to 13. 6% FeCle. 
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Figure 2—Flow diagram for butane isomerization using aluminum chlo- 
ride—antimony trichloride catalyst. 
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adherent film metallic arsenic the cathode 
areas which, owing the high hydrogen 
arsenic, stifles the normal cathode reaction inyoly. 
ing discharge hydrogen ions, 

Antimony compounds, e.g. antimony trichloride 
showed pronounced inhibition properties, being 
tive concentration 0.2 percent Sb. There 
indications that inhibition was possible 
tures high 120° 

One limitation upon use these two inhibitors 
their appreciable solubility the liquid 
being treated. Distribution ratio 80° 
trichloride between hydrocarbon and fresh 
lyst was found about antimony trichloride 
The relatively low ratio for antimony 
would strong factor its favor. this 
extraction would require either injec 
tion the inhibitor and subsequent wastage, 
bly via the soda wash, the inhibitor extracted 
rich hydrocarbon stream supplied suitable 
tillation. 

Some data (Table are available show tha 
inhibition with antimony possible con: 
plexes formed from paraffinic hydrocarbons. 

noted above, corrosiveness the mix 
ture declines very low values after sufficient cor 
rosion carbon steel has occurred give approx: 
mately percent iron the catalyst. was 
(Table VIII) that the same effect was achieved 
lowing rapid solution equivalent quantity 
finely divided iron the catalyst, The catalyst 
creased viscosity, and process studies showed 
material somewhat less active catalytically tha 
iron-free catalyst. Addition sodium chloride 
calcium chloride concentrations the order 
percent also reduced the corrosiveness the com 
plex. probable explanation for this effect that the 
added salt serves decrease the acidity 
catalyst through formation compounds such 


II. Corrosion Aluminum Chloride-Antimony 
chloride Catalyst 

anhydrous molten salt mixture 
chloride and antimony trichloride has been used 
fectively processes developed for liquid phase 
merization n-butane and other 
and number full scale plants are 

Aluminum chloride dissolves 
trichloride give simple solution with 
melting 67° and containing 
chloride. For isomerizing butane 
aluminum chloride employed the catalyst 
ture and appreciable anhydrous hydrogen 
added the feed order activate the 
chloride. Total pressure the reaction system 
approximately 300 psig, and the temperature 
For pentane isomerization similar 
employed with the exception lower 
chloride concentration (ca. 3%) 
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added the feed stream dispro- 


being 

typical flow diagram for the butane isomeriza- 
process given Figure The process briefly 

follows: Liquid n-butane feed dried, then pre- 

heated 70° before passing the catalyst 

side-stream catalyst from the contactor, thus 


extract SbCl, and active from the 


column, where flows counter current 


serving 
inactive hydrocarbon-AICl, complex. The 
then the bottom the contactor where 
met recycle hydrogen chloride stream and 
catalyst stream, Inside the contactor the 
chloride mixture and feed are strongly agitated, the 
this liquid hydrocarbon being taken off from 
zone the top the contactor and passed 
goes through the AICI, saturators 

AICI, dissolved the melt. The 
product taken overhead from the cata- 
rem val column and the next column hydro- 

chloride removed overhead and recycled the 
The isomerized hydrocarbon (ca. 55% 
with dilute caustic and distilled provide 
for alkylation. From corrosion viewpoint 
that part the process interest which 
chloride antimony trichloride handled. 
The catalyst mixture sufficiently corrosive 
locations. The degree corrosiveness not 
that encountered the use aluminum 
that satisfactory corrosion resistance has been 
that most instances with alloys such nickel. 


carbon steel aluminum chloride-hydro- 
complex was inhibited effectively addition 
antimony trichloride, whereas with the fluid salt 
which contains approximately percent 
trichloride, carbon steel corroded appre- 


such 


ony 
This may explained follows: both 

antimony plates out the steel surface with 
quantity iron going into solution 
with the fluid salt catalyst the antimony 
not sufficiently protective prevent this 
coating may associated with the high degree 
activity the fluid salt catalyst, may 
Situations prevailing plating baths 
have marked influence the adhe- 

the plated metal. Further data 
this effect will presented the dis- 

Owing war-time material shortages temporary 
tions carbon steel equipment the reac- 
presents the most corrosive conditions and 
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Figure 3—Photomicrograph showing intergranular nature corrosion 
carbon steel aluminum chloride—antimony trichloride catalyst. Scale 
layer with imbedded ferrite grains. X100, Nital etched. 


severe corrosion the steel was observed, penetra- 
tion rates being the order 500 1000 mils per 
year, Although fairly thick deposits metallic anti- 
mony: formed the steel surfaces, corrosion ap- 
peared proceed linear rate. Metallographic 
examination corroded steel from this location dis- 
closed that the attack proceeded uniformly over the 
surface along intergranular paths, grains steel 
being entirely isolated from the parent metal (see 
Figure 3). The depth intergranular attack was 
generally about 0.005 inch below the surface. Stressed 
areas steel, e.g., threaded pipe joints and pipe 
bends, the reactor location showed accelerated 
general attack, but evidence accelerated sub- 
surface attack. Initial surface condition the steel 
apparently was not factor, because similar rates 
attack were observed with either sandblasted, pickled, 
emeried, mill-scale surfaces. 

other parts the system where catalyst handled 
corrosion behavior has varied, being dependent upon 
such variables hydrogen chloride pressure and 
concentration active aluminum chloride. Detailed 
information the influence these and other vari- 
ables presented later section, the catalyst 
column reboiler corrosion carbon steel was 
served, the intensity attack being less than that 
the reactor but sufficient require eventual 
ment with more resistant alloy. Corrosion the 
catalyst scrubber, aluminum chloride saturators, and 
antimony trichloride feed system was low arid steel 
equipment would expected give satisfactory 
service life. The severity corrosion the various 
connecting lines was the same experienced the 
corresponding vessels with one exception. The car- 
bon steel line carrying hydrocarbon feed from the 
catalyst scrubber the reactor exhibited stress cor- 
rosion although general corrosion 
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Figure 4—Photomicrograph showing intergranular stress corrosion 
carbon steel reactor feed service, butane isomerization plant. Typical 
crack inner X100, Nital etched. 


TABLE Factors Influencing Corrosion Nickel 
Aluminum Chloride-Antimony Trichloride Mixtures 


Conditions: 60 g. 10% AlCls, 90% SbCls (c.p.) with additives as indicated. 
In glass test tube inside steel bomb. 90° C. 8 atm. HCl. Mild agitation. 
Two 0.1 x 0.5 x 2.0 in. specimens of nickel in each tube, one in liquid and one 


| In Liquid | In Vapor 
1 Pee ee ‘ 5 | 2. 5. | 2 
3 Air (2 atm. air * 6 


TABLE Corrosion Various Alloys 
Aluminum Chloride-Antimony Chloride Mixture 


| Corrosion Rate, Mils./Yr. 


Alloy 


Laboratory Tests: 1500 ml. 93% SbCls (c.p.) vessel. 
System blanketed with HCl at atmospheric pressure. 90°C. Mild agitation. 
Duration, day. Corrosion rates calculated from weight loss and are averages 
from duplicate specimens (5 sq. in. each). 


& Cr Mo Steel.......... 46. 
Type 302 Stainless Steel 


Plant Tests: In catalyst exit line from butane isomerization reactor. Catalyst 
contained 10% AICl3, 90% SbCls plus traces of iron and AlCls-hydration com- 


plex. 96°C. 300 psig. Moderate agitation. 5 days. 

5% Ni Steel (SAE 2515) ere ete | 16.* 


ASSOCIATION CORROSION ENGINEERS 


3-day test. 


The process stream consisted n-butane ca, 
containing, solution, low concentrations hy. 
drogen chloride, antimony trichloride and 
chloride. Cracks were observed locally 
areas, i.e. bends and places where bosses had 
been welded the piping. Metallographic 
tion showed that the cracks were intergranular 
Figure 4), Stress relief annealing the carbon 
pipe assembly after fabrication provided satisfac. 
tory solution this problem. Occurrence stress 
corrosion cracking this service was not surprising 
view the intergranular nature corrosive 
tack the catalyst. 

almost all locations where carbon steel suffered 
severe corrosion, nickel was found satisfactorily 
resistant attack. Nickel-clad steel has been used 
material construction for the reaction vessels 
and has given good service. General corrosion was 
very low; localized attack occurred minor extent, 
some welds possibly due iron contamination 
the weld, and some locations where there was 
stationary gas-liquid catalyst interface. 
tests (Table IX) showed that presence oxidizing 
agents such antimony pentachloride 
could result accelerated attack nicke! the 
catalyst mixture. The possibility that the laticr effect 
was responsible for the localized attack has been 
sidered, but proof lacking. 


certain locations where conditions either high 
velocity mild abrasion exist, e.g. control 
pump rods, nickel was not satisfactory, This 
agreement with the proposed corrosion mechanism 
(see below) which indicates that nickel protected 
from corrosive attack this system the formation 
thin adherent coating metallic antimony. For 
such service Hastelloy has been 
Tantalum has been used successfully diaphragm 
terial for pressure gauges, and silver rupture discs have 
been used without difficulty. 


Presence metallic antimony (see below) 
nickel steel surfaces exposure the 
catalyst presented potential a.fficulty for subsequent 
welding operations. However, 
welds were obtained precautions were taken 
clean the surface carefully, e.g. sandblasting, 
welding. 


There has been very little plant experience with 


alloys, but some corrosion data were obtained 


and laboratory tests several alloys (Table 


Monel, Inconel, and the austenitic 
appeared resistant attack. Low alloy steels 


nickel chromium type) showed surprisingly 


corrosion rates compared carbon steel. 


Experience with pentane isomerization was 
what similar the above except that severity 


attack carbon steel was generally less, 
exception the reactor vessel and lines 


reactor catalyst, carbon steel 
This decreased corrosion effect can 
the lower aluminum chloride content the 


(see Table X). 
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Factors Influencing Catalyst Corrosiveness 


Aluminum chloride concentration was found 
important factor corrosion aluminum chlo- 
trichloride mixtures. shown the 
Table XI, anhydrous antimony trichloride 
was not very corrosive carbon steel 90° 
presence anhydrous hydrogen chloride. How- 
ever, its corrosiveness increased rapidly the alu- 
minum chloride content was increased. the 
percent value very severe corrosion was observed. 
Tests with samples plant catalyst under conditions 
closely those employed butane iso- 
merization showed similar effect. Plant experience 
agreement with these data, e.g. reduced 
steel experienced pentane isomeriza- 
ompared butane isomerization. 


bee: 

tion 
Addition water the catalyst lowered its corrosive- 


ness reacting with the aluminum chloride form 
corresponding oxychloride and thus reducing the 
aluminum chloride concentration (Table 
practice all feed materials are dried re- 


duce losses from reaction with water. 


chloride-hydrocarbon complex “sludge” 
accumulate the catalyst mixture re- 
secondary reactions aluminum chloride 
with th: 


hydrocarbon feed. the Shell process pro- 
made for the continuous removal this 
material from the reactor catalyst stream; hence, the 
concentration complex remains fairly low 
Aluminum chloride this complex form 


considered inactive from the process viewpoint. Data 
obtained (Table XIII) which showed that 


the catalyst mixture made the catalyst 
less corrosive carbon steel. would expected, 
restored its corrosiveness. This leads the 
that aluminum chloride content 
primary chemical factor determining the corro- 
fluid salt catalyst, The absence pro- 
corrosion the catalyst scrubbing column 
thus explained, because the latter location the 
active aluminum chloride content would very low 
the total aluminum chloride concentration 


Temperature. Corrosiveness the catalyst mix- 
increased with temperature. With plant catalyst 
the presence hydrogen chloride atm. pres- 
this was pronounced, especially temper- 
above 100° (see Figure 5). 
confined relatively narrow tempera- 
range, 80-100° However, especially severe 
was observed small steel line carrying 
which was locally overheated. 


Dissolved Iron. laboratory tests (see 
XIV) conducted under atm. pressure, 
rates decreased Tapidly with increasing 
exposure, planned interval showed 
could attributed decreasing corrosive- 
the catalyst mixture and not formation 


coating. was the case with the alumi- 
chioric 
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sponsible for the decreased corrosiveness the cata- 
lyst. This effect believed account for the marked 
difference corrosiveness simple laboratory tests 
catalyst mixtures prepared from c.p. materials and 
plant catalyst samples containing the same con- 
centration aluminum chloride. These plant samples 


TABLE Effect Aluminum Chloride Concentration Corrosive- 
ness Aluminum Chloride-Antimony Trichloride Mixture 


AICls Concentration, %w Corrosion Rate, Mils. /Hr. 


I. Conditions: AICl3s-SbCls_ mixtures of various concentrations. 90° C. 
System blanketed with HCI at atmospheric pressure. Mild agitation. 
Duration, 2 days. Carbon steel specimens (60 ml. corrosive/sq. in. steel). 
Corrosion rates calculated from weight loss. 


II. Conditions: Reactor catalyst from butane isomerization plant. in nickel 
pressure vessel. 85° C. 12 atm HCI. Moderate agitation. Duration,17- 


18 hr. Carbon steel specimens. (150 ml. corrosive/sq. in. steel.) 
410. 


* 1 day test at 100° C. 
t Incomplete solution. 


TABLE Effect Water Corrosiveness 
Aluminum Chloride-Antimony Trichloride Mixtures 


H20 Added, %w 


Corrosion Rate, Mils./Yr. 


A. Conditions: 10% AlCls, 90% SbCls mixture in glass. 90° C. 
blanketed with HCl at atmospheric pressure. Mild agitation. 
day. Carbon steel specimens (12-20 ml. corrosive/sq. in. steel). 


rates calculated from weight loss. 


System 
Duration, 1 
Corrosion 


B. Conditions: Reactor catalyst (11% AICls) from butane isomerization 
plant. In nickel pressure vessel. 85° C. 12 atm. HCl. Moderate agitation. 
Duration, 17-18 hr. Carbon steel specimens (150 ml. corrosive/sq. in. steel). 


Note: 1% H20 reacting to give AIOC1 is equivalent to 7.5% AICls in the above. 


Catalyst Carbon Steel 


Conditions: AICl3-SbCl3 mixtures as indicated. 90° C. System blanketed 
with HCI at atmospheric pressure. Mild agitation. Duration, 1 day. 16-24 
ml. corrosive/sq. in. steel. 
Corrosion 
Exp | Catalyst Rate, 
No. Catalyst Pretreatment Mis. /Yr. 
10% AICls, 90% SbCls 160. 
| 90° C. for 4 days... 7 
4 | Reactor catalyst | Tech. octane at 90° C. 
| for: heare.... 18., 17. 
5 | Sludged reactor catalyst 13., 15. 
6 Sludged reactor catalyst | 10% AICls added..... 170., 80. 
TABLE XIV. Planned Interval Corrosion 
Test Carbon Steel Mixture 
Conditions: 10% AICls, 90% SbCls mixture (c.p.) in glass. System blanketed 
with HCI under atmospheric pressure. Mild agitation. 90° C. Carbon steel 
specimens. 
Period, Days Corrosion Rate, Mils./Yr. 


600. 


| 
und such as ( ) 
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rule contained significant concentrations (ca. 
1%) dissolved iron. practice this effect not 
very significant because was observed only under 
conditions low hydrogen chloride pressure. 

Hydrogen Chloride Pressure. Although appears 
from Table that the presence hydrogen chlo- 
ride not essential the corrosion reaction, these 
data show have accelerating effect. Tests with 
carbon steel exposed plant catalyst showed corro- 
siveness the catalyst almost directly propor- 
tional hydrogen chloride pressure, With plant 
catalyst, i.e., with catalyst samples containing ca. 
percent dissolved and small amount alumi- 
num chloride-hydrocarbon complex, possible that 
high partial pressures hydrogen chloride tend 
offset the “inhibiting” action the iron. 

The possibility reducing corrosion carbon 
steel the reaction zone manipulation operat- 
ing conditions was investigated, but was found this 
could not done without concurrent loss produc- 
tion because those factors (lowered temperature, de- 
creased concentration, and decreased 
HCl pressure) which could expected reduce 
corrosion carbon steel were also the factors which 
would lower conversion n-butane isobutane. 


Corrosion Mechanism 


laboratory test which carbon steel speci- 
men was immersed percent percent 
sure, the hydrogen evolved was measured and found 
less than percent that required satisfy 
the following reaction: 


(AICI, SbCls) 


FeCl. 


Analyses the solid corrosion product remaining 
the metal surface following corrosion tests showed 
contain metallic antimony the major con- 
stituent, view these observations, the main 
over-all corrosion reaction probably is: 


TABLE XV. Influence Hydrogen Pressure 
Corrosiveness Catalyst Carbon Steel 


A. Conditions: Specimens of carbon steel exposed to comparable samples of 
reactor catalyst (11% AICls) under conditions of mild agitation. Corrosion 
rates calculated from weight loss. 


HCI Pressure.| Corrosion Rate, 


Type of Test Atm. Mils./Yr. 
Plant Test: 

5 days at ca. 96° C....... POTTS | 12. j 999. 
II. Lab Test (in glass): 

1 day at 92° C.. 1. 120. 
III. Lab Test (in nickel): 

1 day at 85° C.... 12. 1250. 


B. Conditions: 10% AlCls—90% SbCls (c.p.) in glass. 90° C. Stagnant. 
Pretreatment as indicated. Carbon steel specimen (10 ml. corrosive/sq 
in. surface). Duration, 15 hours. 


Pretreatment Corrosion Rate, Mils./Yr. 
HCI saturated (1 hour at 90° C. oan : 460. 
Nea saturated (1 hour at 90° C.).............. 260. 
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1200 


800 


690 


400 


CORROSION RATE MILS PER YEAR 


200 


TEMPERATURE 


Figure 5—Effect temperature corrosion carbon steel 

chloride—antimony trichloride catalyst, Conditons: Catalyst from butane 

isomerization reactor (ca. 10% AICI). System blanketed with 

atmospheric pressure. Mild Duration test 
ml. in. steel surface. 


the absence aluminum chloride, corrosion was 
very slight (Table XI) and can assumed that 
the reduced antimony formed protective coating 
the steel surface. With increased concentration 
aluminum chloride and hydrogen chloride, the 
ture became appreciably more corrosive indicating 
marked change the character the mixture 
which destroyed the protective nature the 
mony coating. This change could associated with 
the increased conductivity antimony 
that occurs upon addition aluminum chloride. 
noted earlier preferential attack occurs the 
boundaries. Laboratory data and plant experience 
have indicated that under butane isomerization 
tion conditions the antimony coating formed 
bon steel has little protective value, corrosion rates 
being constant with respect time. However, this 
tendency form antimony coating accounts 
the high degree corrosion resistance afforded 
nickel and Monel and the surprising resistance 
low alloy steel such SAE 2515 percent 
steel), Experience showed that light abrasion 
destroy the protective action the antimony 
some alloys and lead severe localized attack. Alloys 
such Hastelloy were required for 
rosion resistance these situations. 


This catalyst mixture could considered 
appreciably less corrosive general than the 
num chloride-hydrocarbon complex type 
catalyst, interesting note that, except the 
relative amount constituents, this fluid salt 
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minum chloride-hydrocarbon complex. The difference 
corrosion behavior very pronounced with carbon 
steel, but with other alloys the effects are quite similar. 


Inhibition 


The possibility using inhibitors control cor- 
rosion carbon steel this system appears very 
slight view the limitations imposed any 
potential inhibitor the need the 
high reactivity the aluminum chloride, and the 
and vapor pressure properties required for 
any inhibitor stay with the catalyst its recycling 
operations. was found laboratory tests that par- 
tial could achieved addition arsen- 
ious Under simulated butane isomerization 


sulted percent better reduction the corro- 
sion carbon steel (Table XVI). 


slight acceleration attack nickel was observed. 
However, use inhibitor this process 
was unattractive owing lack com- 
plete high distribution ratio (ca. be- 
tween and catalyst, relatively high 
vapor pressure, and extreme toxicity hazards. 
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TABLE XVI. Arsenic Corrosion Inhibitor 


Corrosion Rate, 


Mils./Yr. 
As Conc.,| Carbon | 

Test Conditions Tow Steel Nickel 
I, Reactor catalyst in nickel vessel. 87° C. | 

IA. Inhibitor added as AsCl3............. | 2.4 130. | 20. 
Il. 10% AlCls, 90% SbCls in glass. 90° C. 

System blanketed with HCI gas at at- 

mospheric pressure. Strong agitation. 

IIA. Inhibitor added as As2O3........... 0.26 | 90. 12. 


TABLE XVII. Compositions Alloys Employed Corrosion Tests 


Alloy Nominal Composition (%) 


.06-0.2 (Several stocks employed) 
Cr; 0.5 Mo; Fe 
3-0.6 Mn; 4.75-5.25 Ni; Fe 


Carbon Steel... ........ 
4-6 Cr Steel. . 

5% Ni Steel (SAE 


Type 302 Stainless 8-10 Ni; 17-19 Cr; 
: dype 304 Stainless Steel 8 max C; 8-11 Ni; 18-20 Cr; Fe 
ype 316 Stainless Steel max 1.75-2.75 Mo; 10-14 Ni; 16-18 Cr; 


Durimet .07 max Mo; Cu; Si; Cr; Ni; 


w 
_ 
= 
s 


Monel | 67 Ni; 30 Cu; 1.4 Fe 

| 99.4 Ni 

79.5 Ni; Cr; 6.5 Fe; 0.08 
astelloy 24-32 Mo; 3-7 Fe; 0.02-0.12 
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DISCUSSION 


Question Scheil, Smith Corp., Mil- 
waukee, Wis.: 


The authors point out that carbon steels were poor 
aluminum chloride and antimony chloride catalysts 
for isomerization. Carbon steel showed stress corro- 
sion cracking and attack along the carbon steel 
grain boundaries. The authors state that antimony 
forms metallic film. They also mentioned that water 
vapor the hydrocarbon stream reacts form hy- 
drochloric acid and causes great corrosion. The 
writer asks any the higher chromium stainless 
alloys had been used the same environment. 


Authors’ Reply: 


have record any plant experience with 
high chromium stainless alloys service with the 
catalyst. laboratory tests (Table 
4-6 with Mo, Type 302, and Type 316 were 
resistant attack, and possible that straight 
chromium stainless steels would give similar results. 


Questions Leon Cook, Jr., Wyandotte Chemi- 
cals Corp., Detroit, 


Was the moisture content determined the 
hydrocarbons used this process? 


How would moisture the hydrocarbon feed 
affect the corrosion rate metals contact with the 
reaction mixture containing the complex? 


Authors’ Reply: 


butane isomerization with SbCl, 
catalyst the hydrocarbon feed was dried using acti- 
vated alumina system capable reducing the 
water content about 0.001 weight percent. 

Traces water would not expected have 
any significant effect corrosiveness the 
Water would react immediately with the pres- 
ent give the corresponding oxychloride and hydro- 
gen chloride. separate water phase could exist, 
severe corrosion would expected wherever hydro- 
gen chloride was present. 


; 
th 
| 
| 
| 
| 
| 
me 
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subject matter this paper was not designed 

present ideal corrosion testing program for 
plant operating equipment; nor criticize various 
types specimens sizes methods mounting 
these specimens. the primary purpose this 
paper show how cooperative corrosion testing 
program can used select the proper material for 
particular job; and show how heat treatment, 
welding and working this material influence its cor- 
rosion resistance and guide the equipment manufac- 
turer his methods fabrication. 

Cooperative corrosion testing between the wood 
pulping industry and the equipment manufacturer 
consists essentially exposing specimens differ- 
ent materials specific corroding medium, and for 
the purpose this paper, exposures pulp digesters 
and liquor heating tanks will discussed. However 
simple the test, the results can most gratifying 
from the standpoint satisfactory equipment service 
and long life. 

work along this line, the importance certain obli- 
gations and responsibilities each member this 
cooperative effort has become apparent. regard 
the pulping mills’ part the program, three things 
stand out: 


supply some process information the equip- 
ment manufacturer. 

give materials history for the process. 

install test specimens operating equipment 
and keep close check these specimens. 


The process information would course include 
something about the chemistry; the operating tem- 
peratures and pressures; and whether there agita- 
tion, thermal shock, abrasion other factors which 
might affect the durability material. well 
known, for example, that some metal alloys resist 
corrosion certain media better than others, that 
some alloys lose their corrosion resistant properties 
elevated temperatures and that some resist abra- 
sion and thermal shock better than others. also 
well know that the so-called stainless steels are not 
always stainless. Hence, knowing something about the 
process, the equipment manufacturer can eliminate 
from consideration certain metals and which 
knows from previous experience will not with- 
stand the service conditions that process, sav- 
ings time, effort and money effected when only 


*% A paper presented at the Fifth Annual Conference of The 
National Association of Corrosion Engineers at Cincinnati, Ohio, 
April 11-14, 1949. 

* Research Metallurgist ** Director of Metallurgical Research, 
A. O. Smith Corp., Milwaukee, Wis, 


Cooperative Corrosion Testing 
the Wood Pulping 


those materials which presumably have the required 
characteristics are tested for 

many instances the experience the pulping 
mill has been such that some groundwork necessary 
they affect different materials can eliminated. The 
experience gained from the use old equipment and 
possibly the repair present equipment may have 
shown which materials were unsuited the process 
from the standpoint corrosion resistance fabri- 
cation welding. Knowing which materials are 
unsuitable, needless incorporate them into 
any corrosion testing program. 

Also, benefit know what corrosion char- 
acteristics are present operating equipment. 
alert observer would note whether the corrosive 
tack digester, for example, was general and 
spread whether occurred locally. would note 
whether there was general attack pitting attack; 
whether the weld metal corrodes faster than the 
stock; whether there was preferential attack 
jacent the weld seams might occur some 
stainless steel equipment. would look for cracks 
and note carefully their location. All these 
tions play time-saving part the selection 
suitable material for resisting corrosion and guarding 
against equipment failure pulp and paper 
facture. 

stated previously, the general and sensible 
cedure for cooperative corrosion testing program 
simply expose series test specimens the 
corroding medium for suitable périod time, 
withdraw the specimens for examination. Thes 
specimens should represent judiciously selected 
loys various conditions fabrication and 
ment and would the mill’s 
install them the proper location for corrosion 
ing and safeguard them during their 
period, accurate accounting the length 
posure time imperative for 
rates. 

Figure shows two pages test form containing 
questions relating the type information 
for these cooperative corrosion testing programs. 

The equipment manufacturer’s part the 
would to: 


Select the materials for corrosion testing. 

Make specimens these materials for 
Examine these specimens after exposure. 

Recommend the most suitable material. 


the equipment manufacturer has good back 
ground experience corrosion problems the 
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pulp and paper industry, will able select 
few metal alloys for testing which should indicate 
readily suitable material. However, the process 
anew development, old one with some 
new modifications, more extensive program may 
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have undertaken. any event, may wise 
have the mill representatives and the manufacturer 
get together and make the selection the alloys for 
testing cooperative effort. 

The equipment manufacturer also would re- 
sponsible for making the test specimens. 


Return to: RECORD OF . . 
Smith Corporation Smith has come use several standard types. These 
are the horseshoe, the beam and the tuning fork 
types for stress corrosion testing. There cross- 
welded specimen check the effect welding and 
heat treating the material and there 
shaped specimen which embodies the fabricational 
quired Conditions procedures and heat treatments finished piece 
specimen, Figures show the procedure for 
specimen (not shown) made similar the beam 
The type, except that the beam bent across mandrel 
3. Operating temperatures: Max. Min. 
are 
8. Is the process agitated? present? 
Diam. 
nt. 
ive at- 9. Is there an ercsive or abrasive action? Explain 1 2 3 ‘ 
wide- Figure 2—Preparation cross-weld corrosion specimens. Specimens, left 
Cross weld single bead alloy deposit. 3—Weld bead ground flush. Ma- 
the blasted, polished with 120 grit. 
ick ad- 
; m 5 2. What materials are being used at present and how effective are they?. ‘ 
some 
n of a | 
A. O. Smith Corporation RECORD OF 4 
Metallurgical Research Dept. CORROSION TEST EXPOSURE MS. 
the welds mens, left right: alloy liner plates scarfed for welding. 
previously noted: penetration alloy weld. 3—Weld beads ground flush and 
ished with 120 grit. mounted and stressed 40,000 psi. 
alvanic attac! ion. 
t ed Concentration cell 


Test Specimen Exposure Data 
1. Location of specimens (liquid or vapor, which partfot process, etc.) 


lity 
yn test 
posure 
rrosion 


2. Time of operating cycle 


3. Number of cycles 


4. Total hours specimens were exposed in process (this information is necessary to calculate corrosion rates) 


tal ning : ee of specimens between cycles (were they exposed to atmosphere or submerged in process and for how 
ons Additional Comments 
ure. 
Figure 4—Preparation corrosion test paddles. Specimens, left right: 
alloy deposit represents main seam weld. 2—Carbon steel machined 
the overall thickness and scarfed for seal welding. 3—Finished 
Figure paddle with duplex surface preparation: Sandblast and 120 grit polish. 


AG 
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and securely fastened provide predetermined Figure 
stress. The time necessary expose series test 
Figure shows two racks containing six crosswelds mens will vary. Generally, has become Customary 
ready for shipment and Figure shows two racks for Smith use six months year 
horseshoe specimens. entire boxed assembly periods. the case specimens being exposed speci 

shown Figure method attaching specimens progress checks equipment built 

company, this frequency fits well with 

inspection such equipment, usually advisable 

Figure 7—Corrosion specimens boxed for shipping. 


Alloy 


Durim 
Hastel 


316 Cb 
316 Cb 
316 Cb 
316 Cb 
316 Cb 


Figure 


speci- 
stomary 
for 


When 


November, 


1949 


all the exposure 
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exposures made periods—three generally 
being The specimens are examined and 
corrosion rates based inches penetration per year 
are calculated after each 


period. 


periods are completed, the 
the corrosion data calcu- 
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lated, sensible comparison the test materials can 
made. The most suitable material from the stand- 
point resistance corrosion, heat treatment, cost 
fabrication and other economic factors can 
recommended. 

examining the results obtained from cooperative 


this TABLE Sulphite Digester 
CORROSION RATES, (Mils per Year) 
J Alloy Heat Treatment | 670 Hr. 1890 Hr. 1080 Hr. 3240 Hr. Average 
NOTE: i. Specimens exposed in digester operating with calcium bisulphite liquor at 175-290° F. and 85 Ib. pressure. 
. Specimens were of the stress-corrosion horseshoe type. 
3. Weld metal was of the same type as the alloy. 
* Stress cracked. 
TABLE Calcium Bisulphite Process 
if rs CORROSION RATES, (Mils per Year) 
Alloy Heat Treatment 670 Hr. 1890 Hr. 1080 Hr. Average 
Head forming treatment (2150° F. for 3% hr. 1.15 1.36 0.10 0.73 
317.. periods between weld deposits).............. 1.37 .2¢ 0.17 0.05 0.71 
347..... 1.03 0.19 0.08 | 0.38 
316 Lo 0.76 | 0.76 
Durimet T 1.67 0.26 0.20 0.42 | 0.64 
| 
Note: 1. Specimens exposed in digester operating at 175-290° F. and 83 1. pressure. 
Specimens were the cross-weld type. 
3. Weld metal was of the same type as the alloy. 
TABLE Heat Treatment Alloys 
(Calcium Bisulphite Exposure) 
CORROSION RATES, (Mils per Year) 
Alloy Weld Heat Treatment (Horseshoe Specimens) | Average 
| | | | 
347 | 347... As Welded.... 0.22 | 0.17 0.07 0.13 
347° 0.26 0.15 0.07 | 0.14 
Mill Annealed 0.47 0.37 0.42 
399 i er 0.67 0.37 | 0.52 


Heat Treatments: (Specimen preparation) 

A. Arc weld, 2100° F. for 344 hour periods, from— 
2100° for hour periods, arc weld,’form 
C. Arc weld, form, 2100° F. for 3% hour periods. 
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CORROSION PENETRATION RATES 
TYPE 316 STAINLESS STEEL 
SMITHLINED SULFITE DIGESTER 
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corrosion testing programs classifications have been 
made according sulphite and sulphate exposures. 


Sulphite Exposures 

Tables II, III show the results exposure sul- 
phite digester operating 175-290° and pressure. 
Sulphur dioxide was given percent free SO, 
and percent combined SO,. the eight alloys 
tested Table only Hastelloy has excessively 
high corrosion rate. also noted that Type 329 
subject stress-corrosion cracking. this case Type 


| 
Alloy Heat Weld Specimen 
| 1X5548 310 Mo | Crossweld 
es | 310 Mo | Crossweld 
310 Mo Crossweld 
310 Mo Crossweld 
310 Mo Crossweld 
316 } 310 Mo Crossweld 
| 310 Mo Crossweld | 
| 
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TABLE Bisulfite Process (10% 


329 and Hastelloy probably would 
from further consideration suitable materials 
However, were found necessary use Type 
fabricating piece equipment, undoubtedly 
would necessary fully anneal the finished prod. 
uct order diminish the possibility 
rosion cracking service. particular difference 
corrosion rates between unwelded 
specimens can noted with the possible exception 
Hastelloy which has corrosion rate about twice 
great the welded condition. 


Table shows the effect simulated 
forming treatment” these same alloys 
welded all cases this treatment increases 
the corrosion rates noticeably. could expected 
then that fabricating digester the corrosion rates 
would higher the “hot formed” heads. cases 
where the rates are seriously high, lining 
may called for the heads. 


heat treatment the alloys wil! affect 
corrosion rates, various treatments should 
ined more closely. Table compares five different 
treatments for three suitable and 
alloy. The 316 Cb, 317 and 347 alloys show slight 
increase corrosion for treatment Type stain- 
less has rates which are relatively too high and heat 
treatment does not seem offer any 


From the results Tables and appears 
that types 316 (with without Cb), 317, 
and Durimet based corrosion rates alone, would 
suitable for this service. However, the 
surface inspection and microexamination, 
these alloys may eliminated due unsightly 
ting, marked preferential attack, intergranular attack 
cracking. Which alloy finally would selected 
then the material for digester lining based 
the consideration variety corrosion factors 
addition, where choice suitable alloys 
after corrosion testing, economic factors such cost 
and availability material, fabricational properties 
and weldability must considered. 

Table shows the corrosion rates Type 
with low carbon for three periods exposure 


| CORROSION RATES (Mils per Year) 


Heat Treatment 6 Months | 12 Months | 18 Months Average 
Stabilized 1650° F. 0.5 0.30 0.22 0.34 
Stabilized 1650° 0.6 0.37 0.32 0.43 
Stabilized 1650° F. 0.5 0.31 0.25 0.35 
Stabilized 1650° F. 0.5 0.4 0.26 0.39 
Stabilized 1650° 0.5 0.42 0.23 0.38 
Stress Relieved 1000° 0.3 0.22 0.17 0.23 
Stress Relieved 1000° F. 0.3 | 0.27 0.18 | 0.25 
Stress Relieved 1000° F. 0.3 0.22 0.18 | 0.28 
Stress Relieved 1000° F. ee 0.25 0.20 | 0.23 
| | 


Laboratory 


Alloy | Heat Weld Heat Treatment 

316 (L.C.*).. 1X5548 310 Mo Stabilized at 1650° F. 

316 (L.C.*,...] 1X5548 310 Mo Stress Relieved at 1000° F. 
216 ... 1X55 310 Mo Stabilized at 1650° F. 

506. 6.9... | 1X554¢ 310 Mo Stress Relieved at 1000° F. 

316 (L.C.%) .. 2X4981 310 Mo Stress Relieved at 1000° F. 
316 (L.C.*)....| 2X4982 310 Mo Stabilized at 1650° F. 

316 (L.C.*).... 2X4982 310 Mo Stress Relieved at 1000° F. 
316 GC.C.% ... «| 2X4983 310 Mo Stabilized at 1650° F. 

316 (L.C.*)....| 2X4983 310 Mo Stress Relieved at 1000° F. 
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digester using calcium bisulphite liquor with per- 
cent total SO,. This digester was built the 
Smith Corporation and lined with Type 316 material 
from heats listed the table. For comparison, 
laboratory HNO, rates are shown several the 
heats used for fabrication, These laboratory rates 
were considered satisfactory. However, 
means justifiable assume that when the HNO, 
rates are satisfactory, the service rates will also 
satisfactory. Our laboratory HNO, tests are used 
noted this table that the rates for the stabilizing 
heat are higher than for the stress relieving 
treatment, and that the rates decrease for successive 

Table are compared the corrosion rates for 
eous exposure sulphite digester and 
sulphit liquor heating tank. might expected, 
more severe the heating tank. Stain- 
Type 348* was the only alloy the first exposure 
did not show this difference. Again, 
the head forming heat treatment exhibited the higher 

rates, and pronounced drop corrosion 
the second and third periods also was noted. 
Seven horseshoe type specimens five different 
after 12,000 hours exposure sulphite serv- 
are pictured Figure 10. Pitting attack notice- 
Types 310, 316 Cb, and 304 Sb. The 

low molybdenum content, This more readily 
nin Figure where this same alloy with about 

percent molybdenum relatively free from pitting. 
Figure shows section from digester strainer 
which had cracked service. The small cracks 
from the holes the left were found 
stress-corrosion failure. Evidently the holes 
punched the plate, causing 
cold work and stress the adjacent 
Failure anneal the finished plate and thus 


the stresses resulted stress-corrosion crack- 
Ing service. 


Sulphate Exposures 


sulphate pulping, unlined carbon steel di- 
have found considerable use. However, be- 
cause certain recent process changes which impose 
stringent requirement the carbon steel, this 


* Chromium « ontent—18% min. 
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TABLE V—Corrosion Rates Digester and Liquid Heating Tank 


= 


10—Specimens, (25-20): Type 310 (left); Type 310 (25-20); 

Type 310 (Ht. treat.); Type 316 (L.C.) (18-8 Mo); Type 316 Cb, Sb. 

(1.5% Mo); Type 329 (High Cr); Type 304 (18-8 Sb); Type 
309 Mo, (1% Mo). 


Figure 


material has resulted shorter life. When replace- 
ment the old digesters necessary, would 
well know what materials better fit the corrosion 
requirements the newer processes. Corrosion tests 
have been conducted carbon steel digesters 
learn something about the corrosion conditions oper- 
ating there. For this work welded carbon steel 
specimen about inch square and inches long 
was developed. Stainless steel pins usually are driven 
into the specimen serve gage points for making 
direct measurement corrosion penetration, Figure 
shows two views such specimen ready for 

The results exposing carbon steel specimens 
welded with nine different compositions are shown 
Table VI. The corrosion rates are expressed 
preferential weld attack. all instances but one (AWS 
E6010, repair) the weld shows greater attack than 
the stock. The use small alloy additions the 
weld metal offers improvement. 

The use submerged welding three grades 
carbon steel shown Table VII. Steel 
welded with Oxweld seems show the best corro- 


Rates (Mils per Year) 

Weld Spec. Type Heat Treatment Location 530 Hr. 880 
348 Horseshoe Stress Relieved............... Digester 0.33 0.11 
| 348 | Horsehsoe Stress Relieved............... Heater 0.28 0.11 0.03 
348 Horseshoe Hd. form. & Stress Relieved...) Digester 0.45 0.16 0.10 
348 Horseshoe Hd. form. & Stress Relieved...| Heater 0.48 0.11 0.07 
316 Cb Horseshoe Stress Relieved...............| Digester 0.30 0.09 0.06 
316 Cb Horseshoe Stress Relieved...............| Heater 0.45 0.13 0.05 
316 Cb Horseshoe Hd. form. & Stress Relieved...| Digester 0.37 0.04 0.12 
316 Cb Horseshoe Hd. form. & Stress Relieved...| Heater | 0.51 } 0.13 | 0.18 
317 Horseshoe Stress Relieved.. : Digester | 0.17 | 0.10 Nil 
317 Horseshoe Stress Relieved............... Heater | 0.57 0.04 | 0.11 
317 Horseshoe Hd. form. & Stress Relieved. . . Digester | 0.22 0.08 0.03 
317 Horseshoe Hd. form. Stress Heater 0.36 0.20 0.02 
329 Horseshoe Stress Relieved...............| Digester | 0.88 | 0.41 0.15 
329 Horseshoe Stress Relieved............... Heater | 3.09 | 1.18 1.26 

329 Horseshoe Hd. form. & Stress Relieved...| Digester | 4.41 | 0.76 cracked 
329 Horseshoe Hd. form. & Stress Relieved. ..| Heater 6.98 | 3.54 1.69 


60 psi. 
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348 
348 


A70.. 


A212.. 


Oxweld 36... 
Oxweld 36. . 


Oxw eld 40. 
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TABLE Carbon Steel Specimens Sulfate Digester 


GINEERS 


AWS E6030 
AWS E6020 
AWS E7020 
AWS E7020 (V) 
AWS E6010 


AWS E7010 
AWS E6013 


Heat Treatment | 
Stress Relieved 1150° F. 
Stress Relieved 1150° F. 
Stress Relieved 1150° F. 
Stress Relieved 1150° F. 
Stress Relieved 1150° 


Weld 


AWS E6013 Stress Relieved 1150° F. 
AWS E6012 Stress Relieved 1150° F. 
AWS E8020 Stress Relieved 1150° F. 


Repair Weld 
Repair Weld 
Repair Weld 


AWS E6010 


Preferential 
rrosion Rate on W. 
Mils per Year 10- aad 


9 Months 


12 Months 


Test Conditions: 


350° F.. 
136 Ib. pressure. 


50% White Liquor 
143 g/l active alkali 
204 g/l total alkali 


50% Black Liquor 


86 g/l total alkali 


AWS E6013 07—.12 35—.60 .40—.50 
AWS E6012.... .07—.12 25—.55 .15—.30 
AWS E8020 .07—.12 5—.60 .10—.30 


.04—.07 


.20—.40 Cr 1.30—1.50 Ni .15- 


-30 Mo 


Oxweld 36... 
Oxweld 36 
Oxweld 36 
Oxweld 36 
Oxweld 40........ 
Oxweld 40 


_ANALYSES 


43 .O10 | .029 | 

019 022 


| | Corrosion Rates (Mils per Year 
| 0 Months 


Heat Treatment 


..| Stress Relieved, 1200° F...... | 
Stress Relieved, 1200°F............... 
As Welded. . 


Entire Bar 


0.38 


Wel 


TEST CONDITIONS 


Total exposure time 
Maximum operating temperature 
Maximum operating pressure 


58% white liquor 
42% black liquor 


Weld 


AWS E6030 
AWS E6020. 
AWS E7020 
AWS 

AWS 
AWS E6010 
AWS 
AWS E6013.... 
...| AWS Oxweld 36. 
AWS Done... ... 


Corrosion Rates (Mils per Year 
(Preferential Attack Weld) 


Heat Treatment 


135 Days 


Stress Relieve 1150° F......... 
..| Stress Relieve 1150° F......... 60 
..| Stress Relieve 1160? 65 
Stress Relieve 1150° F............. 60 
..| Stress Relieve 1150° F............. 46 
Stress Relieve 1150° F....... 19 
Stress Relieve 1150° F...... sare 
Stress Relieve 1150° F........ 


Exposure C onditions: 


190- 


350° F. 0-1 20 lb. pressure. 


84 Days 


[st period. ... 


2nd period 


3rd period 


| 
| Wood Species 


Cedar 


Percent of Cooks 


92.5 4200 Ib. as NazO 
4.5 4475 
91.4 4200 
6.4 | 4450 
2.2 4500 
50.5 4180 
40.4 4490 
9.1 4650 


Average Charge of Active Alkali 


330 Days 


white liquor 


3% black liquor 


sion 
cond 
Figu 
fon 
show 
this 


ter 


Metal 


405... 
S347... 

NOT 


| 
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sion resistance. Corrosion rates for the as-welded 
A212 are considerably lower than for 
stress relieved condition. Figure shows these 
after exposure. comparison have 
Figure which shows three submerged arc welded 
carbon steel after about 7000 hours 
the liquid phase Kraft carbon steel 
operating 212-350° and 110 psi maxi- 
The top specimen steel 
with Oxweld and exposed the “as- 
condition. The other two specimens are 
welded with Oxweld 36, The center one 
exposed “as welded” and the bottom one “as 
The notch shown the left 
weld the center specimen resulted mainly from 
piece resting supporting bracket. 
say, the corrosion rates were very high 
all ‘hese specimens. 

Three exposure periods for carbon steel welds are 
Corrosion rates are higher than 
shown the previous tables. The relatively 
rates for the third period may result the 
charge the digester. Generally, the 
rates for carbon steel specimens using vari- 
weld metals and heat treatments are unpredictable. 


7 


comparison carbon steel and stainless steel 
The advantage using stainless steel for 
this service markedly shown. 

Exposures stainless steel the top and bottom 
sulphate liquor heating tank are shown Table 
Conditions the top this tank are from two 
ten times corrosive these alloys the 


Erroneous conclusions regard corro- 


= — 
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Figure 


sion this tank probably would reached these 
specimens were exposed the liquid the bottom 
only. 

Figure shows stainless liner sleeve from 
acid heating tank distributor system which failed 
service. The tube portion was fabricated Type 304 
and the flange 347. Cold forming and welding pro- 
duced residual stresses the tube which were not 
removed annealing, When the part was put 
service stress-corrosion cracking addi- 
tion the weld zone the tube was found 
sensitized the heat welding. 

conclusion few precautions and word 
warning should given: 


TABLE Carbon Steel and Stainless Steel Corrosion Rates Sulfate Digester 


Corrosion Rate 
Metal Weld Specimen Heat Treatment (Mils per Year) 

i NOTE: Specimens exposed in a carbon steel digester for 163 hours. 


Figure 


399 
; per Year 
0.04 
0.20 
3.20 
0.80 
0.30 
8.60 
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TABLE Carbon Steel Sulfate Liquor Heating Tank 


Spec. Type 
Horseshoe 


Crossweld 
Crossweld 


Horseshoe 
Horseshoe 
Crossweld 
Crossweld 


Horseshoe 
Horseshoe 
Horseshoe 
Horseshoe 


Horseshoe 
Horseshoe 
Horseshoe 
Horseshoe 


Horseshoe 
Horseshoe 


Corrosion Rate 
(Mils per Year) 


Heat Treatment 1175 Hours 


Annealed 
Stress Relieved 


@ 


Stress Relieved 
As Welded 


As Welded 


Stress Relieved 
As Welded 


oo 


Bottom..... 


| 


Figure 15—Submerged arc welded specimens exposed liquid phase 
carbon steel sulphate digester for 7000 hours. and 
Oxweld 40, welded. and Oxweld 36, welded. 


Bottom—ASTM—A70 and Oxweld 36, stress relieved. 


First, important that the true corrosion 
tions evaluated. That say, must certain 
that specimens are exposed that medium which 
likely cause damage the forces corrosion. 
For example, exposing specimens liquid phase 
may give misleading results when turns out that 
the vapor phase liquid-vapor interface more 
corrosive. 


Second, the selection the most suitable ma- 
terial from the test results, should carefully 
noted what effect welding, forming and heat treat- 
ment had the corrosion resistance this 
and, where there choice suitable materials, that 
economic factors will play important part. 


Figure 
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Third, most important nete accurately the 
number hours the specimens are exposed because 
these data are necessary calculate corrosion rates. 
Care should taken insulate corrosion specimens 
from contact with other metals avoid contact 
corrosion and galvanic effects and subsequent mis- 
leading results. 

Last, after equipment has been built and put 
operation, close attention must given possible 
process changes. change the process also should 
considered the light the effect this change 
will have the operating equipment. Process 
changes may inaugurate conditions which will cause 
corrosive attack otherwise satisfactory equip- 
ment materials, 

seems most corrosion problems center about two 
chief methods solution: 


Finding the right material withstand the cor- 


the process conditions eliminate the 
corroding influences. 


Because the second solution applicable infre- 


becomes necessary find the right 
material. would convenient, say the least, 
able select the right handbook and choose 


materials from the basis corrosion resistance. 


But because that stage has not yet been reached, the 
sensible thing that remains for each one 


his own materials testing. Much can accom- 
a 
plished work cooperative basis. 


DISCUSSION 


Questions Shelby, The Black-Clawson Co., 
Hamilton, Ohio: 


Doctor Whitney, his paper “Major Corrosion 
Problems the Pulp and Paper Industry,” men- 
tioned that quite few instances contact 
crevice corrosion had been reported under the gaskets 


stainless steel pulp and paper stock lines. 


asked question during the discussion period 
what type gasket materials had been found 
the most damaging and which types gave the 
least trouble. that time, one was prepared 
offer any comments the above question. 

manufacture paper and pulp mill machinery 
and equipment and would desire any information the 
Association may have pertaining this field, 
major interest the present time are protective 
have just recently begun series 
laboratory and field tests connection with this 
Phase. would happy cooperate with the 


any its activities connected with 


definite lack information corrosion the pulp 


paper field and hope that the Association 


will extend its work this 


believe Mr. Shelby’s question was di- 
rected the general assembly this symposium 
effort solicit information from anyone present 
who may have had experience with gasket materials. 
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Since our work Smith Corp. relating the 
pulp and paper industry not concerned with such 
materials, were not position offer com- 
ments. 


Question Beaumont Thomas, Stebbins Engineer- 
ing Mfg. Co., Watertown, Y.: 


what extent might one expect loss thickness 
the stainless clad lining due mechanical wear 
alone and independent any chemical corrosion 


While direct measurements mechanical wear 
along have been made the following experience 
offered shed some light the subject. Two 
strips, 7/64-inch 14-inch inches, low carbon 
Type 316 material were welded inside the cone sec- 
tion digester lined with the same material. Weld- 
ing attachment was the ends the specimens and 
such manner that the specimens were about 
from the cone wall, thus permitting circula- 
tion all sides, These specimens were previously 
stabilized 1650° for two hours and polished 
120 grit Aloxite Micrometer readings were 
taken over the center two inches and the average 
seven readings were compared before after 
exposure thus: 


Thickness Before Thickness After 


Specimen Exposure Mo. Exposure 


should mentioned also that the specimens 
showed their original bright luster after exposure 
and, hence, cleaning operations were performed 
them. The above data show essentially change 
thickness measurement; whatever difference exists 
lies within the range error measurement. one 
were use .0005-inch decrease thickness, corro- 
sion penetration rate about .00015 inch per year 
could calculated. This figure compares with the 
lowest rates have obtained specimens the 
same material exposed behind the strainer screen 
this same digester where practically abrasive wear 
encountered. Undoubtedly the smoothness the 
120 Aloxite finish has bearing the lack 
abrasive wear since was thought one time that 
the cone section this digester was showing wear, 
and subsequent polishing the inner cone surface 
eliminated this condition. 


Question Heger, Steel Co., 
Pittsburgh, Pa.: 


Mr. Scheil has shown correlation exist between 
the results corrosion tests boiling 65% nitric 
acid and the results plant corrosion tests 
sulphite digester. However, all the materials tested 
Mr. Scheil exhibited low corrosion rates boiling 
65% nitric acid. Does Mr. Scheil have any data which 
would show correlation between plant corrosion 
tests and the nitric acid test for those 18-8 ma- 


a 


402 
terials which exhibit high corrosion rates boiling 
65% nitric acid? 


answer Mr. Heger’s question have the 
following data present 18-8 type alloys: 


Huey Field Test Rate (IPY) 
Rate 
No. Heat Treatment | (IPY) | 3192 Hr. | 3252 Hr. | 4812 Hr. 
U-2 1000° F., 3 hr., F.C. + | -008 -000314 .000103 -000117 
V-2 | 1625° F., 2 hr. | .010 -000331 | .000101 000143 
Y-2 | | .179 | .000460 | 000262 .000548 
Z-2 | | .162 -000387 | .000183 .000404 
K = | .186 -000392 -000090 .000136 
K-5 1250° F., 2 hr.. F.C...... .140* | .000133 -000109 | -000116 
J-5 | 2100° F., W.Q. + 1250° | 
| .000544 -000189 .00318 


* Average for four periods only. 


The Huey rates listed represent the average 
five 48-hour periods boiling 65% nitric acid. Field 
tests were conducted for three exposure periods 
ceramic brick lined digester sulfite service. 

The higher nitric acid rates can related 
slightly higher field test rates for specimens Y-2 
and Z-2 when compared with U-2 and V-2 with the 


same heat treatment. This particularly noticeable: 
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for the third exposure period. correlating difference 
between nitric acid rates and field rates for specimens 
and cannot noted date. Specimen K-5 with 
high Huey rate cannot said have correspond. 


ingly high field rate; while No. J-5, for which 
Huey rate shown but which showed poorly 
Strauss test, has high field corrosion rates. 

Since some the above specimens represent 
perimental alloys, analysis the more important 
elements are follows: 


No | Cc Cr Ni Mo | Ti 
.03 18.1 12.3 2.8 


| 


can noted that the titanium bearing alloys 
possess high field corrosion rates. was noted 
during the course field testing that those alloys 
which showed intergranular attack due sensitiza- 
tion nitric acid tests also showed intergranular 
attack field tests. The length time necessary for 
this attack become evident field testing can 
unusually long, however. 


DISCUSSIONS ARE INVITED 


Readers who wish submit written information additive articles published 
who wish register differences opinion with respect any articles are urged send 
such discussions Dr. Alquist, Chairman, NACE Editorial Review Committee, 
Organic Research Laboratories, 20A Building, Dow Chemical Co., Midland, Mich. Doctor 
Alquist will submit such discussions member the review committee, and after review 


and approval the discussion will published. 


The expression opinions about the addition information that contained 
technical articles will advance the interests NACE and make more valuable 


the membership. 
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Proper Bonding 
Power Cable Sheath 
Guards Against 


Galvanic Corrosion 


SANDERSON* 


THE MAJOR duties the 

engineer any power 
utility protect the lead sheaths all 
cables against the possible harmful action 
stray induced currents. stand- 
ard with many companies 
bond the sheaths all cables the same 


conduit, copper wires ample 
current-carrying capacity, every man- 
hole. This serves prevent serious dif- 
ferences potential among the lead 
sheaths cables the same conduit and 


affords return current metallic path 
the station event cable failure. 
the dissipation signal cur- 
rents over the sheaths adjacent cables 
faults. Grounding these groups 
cables manholes, however, doubt- 
ful 

The presence these two dissimilar 
metals, copper and lead, close proxim- 
ity, form the plates galvanic cell 
which completed when the plates are 
placed moist surroundings. This 
usually results the deterioration the 
lead sheath. 
Numerous bond connections had been 
made the underground cable system 
The Detroit Edison Company previous 
the time that any particular attention 
was directed toward proper bonding 
methods. After suffering four cable fail- 
‘*Cable Corrosion and Loading Engineer, 
f The Detroit Edison Co., Detroit, Mich. 


Hole entirely through sheath under bond wire. 


Figure 


ures within year, adjacent the 
bond connection under the copper wire 
which held the cable designation tag 
place, investigation revealed the lead 
sheath corroded the following 
representative locations: 

Where the copper bond wire was mak- 
ing contact with the sheath points 
other than where the sweated connec- 
tion was made. 


Under the wiping solder when the 
strands sheath had not been prop- 
erly tinned interstices were left 
around the strands which allowed 
moisture migrate under the wiping 
solder. 

Under the copper wire which held the 
cable designation tag place when the 
wire was direct contact with the 
sheath. 

The degree corrosion the above 
locations varied from none holes 
the lead sheath, with the amount mois- 
ture present deciding factor. Lead mon- 


Figure 


oxide was usually the product corro- 
sion. number cases pieces 
monoxide, half-inch diameter, 
could removed from the sheath with 
the aid shave hook. some locations 
where the strands had not been tinned 
properly, was found that the wire could 
moved back and forth within the wip- 
ing solder away from the sheath. This 
provided serious condition under which 
fault current might readily have burned 

hole the sheath adjacent cable 

had failed. 

wrapping asbestos tape 
soaked water-glass normally in- 
stalled over exposed cable sheaths 
protect them against damage from ex- 
ternal burns. Line designation tags also 
are installed terminals means 
copper wire twisted around the cable, 
over one the layers asbestos tape. 

Figure shows the corrosion damage 
resulting from incorrect installation 
the copper bond wire, allowing make 
contact with the lead sheath adjacent 
its point attachment the sheath and 
under the (formerly-used) concrete, arc- 
proof coating. After period three 
years, sections the 9/64-inch thick 
lead sheath were entirely disintegrated. 

Corrosion damage resulting from 
inadvertent installation copper tag 
wire shown Figure The tag wire 
was installed contact with the sheath, 
under the asbestos, arc-proof covering, 
and had been kept wet sodium chlo- 
ride drippings. power fault resulted. 
example damage resulting from the in- 
correct attachment bond wire also 
shown this figure. This installation 
lasted less than six years. 

Sixteen years ago, the following pro- 
tective measures were inaugurated with 
gratifying results: 

Use only clean, tinned wire for attach- 

ment bonds the cable sheath. 

Bend bond wire right angles 
sheath before attaching, and com- 
pletely cover contact area between 
copper and lead with wiping metal, 
insuring that metal penetrates between 
the strands. Allow other contact 
between the bond wire and sheath. 

Install tag wire under the outer layer 
asbestos tape. This means that 
attached over the inner one 
two layers, the case may be. 

Such precautions the above may 
seem elementary the corrosion engi- 
neer but, care taken thoroughly 
acquaint the construction men with the 
consequences careless workmanship 
considerable grief may avoided. 


nich no 


Two Three More Corrosion Short Courses 
Are Proposed for '50 Executive Group 


Plans are being made publish les- 
sons and outlines lectures given dur- 
ing the Corrosion Short Course Uni- 
versity Texas, Austin, September 12- 
16. published, copies the lectures 
will sent those attending. Copies 
also will available others interested 
nominal cost while the supply lasts. 

Prof. Norman Hackerman, the Uni- 
versity Texas, who was charge 
arrangements for the Short Course 
Corrosion held September 12-16 Aus- 
tin the university under auspices 
NACE has been named chairman 
committee investigate the possibility 
holding two three short courses 
during 1950. This announcement was 
made NACE President Mears 
during meeting the executive com- 
mittee October Dallas, Texas, prior 
the South Central Regional meeting. 
has not been determined, Dr. Mears 
pointed out, whether short course will 
held again Austin 1950. 

dent the association urged that every 
effort made encourage the holding 
short course the Metropolitan 
New York area during the coming year. 


Letter from Holland 


Dr. Mears read letter from Delft, 
Holland from NACE member there 
suggesting that some form coopera- 
tive arrangement between Netherlands 
engineers interested corrosion con- 
trol and the NACE effected the 
exchange data and otherwise. Dr. 
Mears was authorized the committee 
propose several alternate means 
whereby this could effected. 

Dr. Mars Fontana, chairman 
the NACE Technical Practices Com- 
mittee has been asked survey mem- 
bers his committee for suggestions 
types investigation into corrosion- 
control matters universities for fel- 
lowship studies. The procedure 
followed was tentatively defined as: 
Publication the collected list from 
members. Accumulation further 
suggestions from NACE membership. 
Submission the combined list the 
technical practices committee for the 
preparation final list. 


NACE Awards Selection 


McElhatton, chairman the 
1950 NACE Awards Committee, charged 
with the selection candidates re- 
ceive the Speller and Whitney Awards 
given annually the association two 
men considered best qualified 
the fields corrosion engineering and 


science respectively, appeared before the 
committee and suggested that the selec- 
tion based principally the results 
mail ballot NACE membership. 


Paint Association Representation 


Goetz, Eagle-Picher Co., Cin- 
cinnati, Ohio and Kenneth Tator, con- 
sulting engineer, Coraopolis, Pa. were 
named represent NACE the Na- 
tional Paint, Varnish and Lacquer As- 
sociation. 

American Welding Society was an- 
nounced new member the Inter- 
Society Corrosion Committee, with 
Oxley, Standard Oil Development 
Co., Elizabeth, and Schiel, 
Smith Corp., Milwaukee, Wis. 
named Both are 
NACE members. LaQue succeeds 
ASTM this committee. 


Abstract Publication 


Negotiations are being conducted with 
the American Society for Metals regard- 
ing the possibility corrosion abstracts 
collected NACE might combined 
with those ASM and published 
ASM its annual publication metal 
abstracts. decision has been reached 
the proposal. 

nominating committee for national 
association officers seated the 
end the 1950 conference St. Louis 
was named Dr. Mears report its 
recommendations the January meet- 
ing the board directors. This action 
was taken under the old articles or- 
ganization because the procedures estab- 
lished under the new articles not be- 
come effective until January 

Named the committee were the 
regional directors, Vice-President Vance 
Jenkins and Past President LaQue. 

Present for the executive committee 
meeting, addition Dr. Mears, Mr. 
Jenkins, Mr. LaQue, Mr. Mudd, 
treasurer, Mr. Campbell, execu- 
tive secretary, Mr. Baldwin, were 
Mr. Pat Casey, Jr. The Crane 
Chicago, general chairman the 
1950 Conference; Dr. Ivy Parker, editor 
Corrosion and Norman Hamner, 
managing editor, Corrosion. 


Metropolitan New York Section sched- 
uled talk Kenneth Tator, Kenneth 
Tator Associates, Coraopolis, Pa., its 
November meeting The Building 
Trades Employers’ Association, Park 
Ave., New York. Mr. Tator’s scheduled 
topic was “Organic Coatings 
Chemical Industry.” 


Boston and Buffalo Sections Are Being Planned 


Organization sections NACE 
Boston and Buffalo, and 
publicizing the association among 
bers the Associate Cor. 
rosion Research and Prevention the 
National Research Council 
were among the principal topics 
cussed meeting North Eas 
Region members September 26) 
South Broad St., Philadelphia, Pa, 


The region members, 
Donovan, also discussed the scheduled 
November region-section joini meeting 
with Baltimore Section. 


Secretary-Treasurer 
said list names approximately 
129 members the Associate 
Corrosion Research and 
the National Research Council 
Canada had been forwarded Hugh 
Godard Kingston, Ontario. This 
list, plus proposed letter explaining the 
functions NACE intended for 
bution among those named, was 
warded Campbell, executive 
secretary, suggesting that distrib- 
uted from Central Office. Mr. May 


persons initiate new section 
Boston area and would notify the 
tary-treasurer his findings. 
ment section the Buffalo 
also was discussed. 

Growing work connection with the 
region brought the suggestion pail 


secretary might needed 


region perhaps for two adjoining 
regions. 


Dropping the Corrosion 
feature “Corrosion Problems,” 
brought the suggestion that Mr. 
discuss the Dallas regional 
the advisability the magazine chang 
ing items basic policy without cot: 
sultation with regional officers. 


slate officers for the region for 
was named. The members, 
Philadelphia, chairman and 
Brookes, Newark and Coe, Pitts 
burgh, are scheduled present 
nominations the region-section met 
ing Pittsburgh October. 


Baltimore Section scheduled 
meeting Tuesday, November 
Plaza Hotel beginning 6:30 
Bureau Standards presenting 
entitled “Effect Properties 
tion Underground.” The 
and Distribution Committee 
Electric Institute also schedu! 
ing Baltimore Oct. 31-Nov. 
several members interested Dr. 
son’s topic were invited 


maf 


im 
yo 
i 
{ 
BY 


ned 


NACE 
campaign 
Cor. 
the 
Canada 
dis- 
East 
fas Pa, 
Best 
cheduled 
meeting 


onovan 
by Hugh 
ario. This 
laining the 
for distri- 
executive 
May 
suitable 
ion the 
the 
iffalo 


with the 
the 
on a paid 
handle 
adjoining 


magazin 
Mr. 
meeting 
ine 
thout 
rs. 
for 
Coe, Pitts 
esent thet 
tion 


Of Soil 


November, 1949 


Metropolitan New York Section heard 
Corp. research laboratory give inter- 
esting talk Wednesday, September 28, 
the corrosion ferrous metals 
yarious copper content industrial and 


marine atmospheres. 


were present hear Mr. 


LAST! 


Development the past fifteen years 
and fully proven coatings, NOW 
permit long desired ASSURANCE for 


you 


APPLICATIONS 


These scrvices are promptly available 
throughout Texas and Louisiana: 


COMPLETE PLANT SURVEY cor- 
rosion problems with advisory service 
obligation. 

GUARANTEED maintenance pro- 
tanks and steel structures 
wherein PRE-DETERMINED COST 
extending over years, averag- 
ing cents per ft. per year can 
properly budgeted. 

THREE YEAR GUARANTEE 
Sour Crude, Acid Sludge and Gasoline 
storage tank linings, 


We invite your inquiry. It will 
be given prompt attention. 


CORROSION 


Engineering Co. 


1814 Richmond 
Houston Texas 


“We Stay Ahead the Rust 
Instead Behind It” 


NACE NEWS 


Larrabee and hear the introduction 
new officers Noppel, chair- 
man the NACE policy and planning 
committee. The dinner and lecture were 
held Building Trades Employers’ 
Association. 


Pittsburgh Section and North East 
Region NACE scheduled joint meet- 
ing the Pittsburgh Room the Wil- 
liam Penn Hotel, Pittsburgh, October 20. 


The meeting scheduled the day 
following the Water Conference the 
Engineers Society Western Penn- 
sylvania. 

Morning and afternoon technical ses- 
sions were announced, the tentative 
program including papers on: Aluminum 
the Chemical Industry, Surface Treat- 
ment Metals, Underground Corrosion 
and Corrosion Waters. 


dinner also was scheduled following 
the technical sessions. 


Greater St. Louis 
8-Month Program Outlined 


8-month program meetings, in- 
cluding names speakers and subjects 
has been arranged Greater St. Louis 
Section. The section also plans elimi- 
nate the office corresponding secre- 
tary and divide the office secretary- 
treasurer into the offices secretary 
and treasurer. 

The schedule released Wm. 
Gross, corresponding secretary 
follows: 

October 17—Speaker, LaQue, 
International Nickel Co., Y., “The 
NACE—Its Aims and Role the De- 
velopment Experience Combating 
Corrosion Problems.” 

November 21—Speaker, Dr. 
Scheil, Director, Metallurgical Research, 
Smith Corp., Milwaukee, Wis., 
“Effects Carbon, Columbium and 


Cathodic PROTECTION 
More Than Equipment 


You can purchase good cathodic protection equipment from 
many reputable manufacturers anodes, rectifiers, etc. 
But that’s only half the answer rust and corrosion prob- 
lems. The rest technical skill the application 
protection equipment and theory. 


Electro Rust-Proofing has, your disposal, trained staff 
corrosion specialists ready give each problem the 
individual attention required for successful solution. Why 
not write today? There’s obligation. 


ELECTRO RUST-PROOFING J.) 


BELLEVILLE NEW JERSEY 
REPRESENTED PRINCIPAL CITIES E-11 


Molybdenum the 18-8 Austenitic 


Stainless Steels.” 


December 19—Speaker, Vande 
Bogart, Crane Co., Chicago, “Proc- 
ess Chemicals Corrosion.” 

January 16, 1950—Speaker, 
Davis, Chief Metallurgist, Badger 
Sons, Boston, Mass., “Some Aspects 
the Design and Fabrication Equip- 
ment for Corrosive Service.” 

February 20—Speaker, Mudd, 
Senior Corrosion Engineer, Shell Pipe 
Line Corp., Houston, Texas, “Protec- 
tive Coatings.” 

March 20—Speaker, Brown, 
Chief Chemical Metallurgy, Div., Alu- 
minum Research Laboratory, Aluminum 
Company America, New Kensington, 
Pa., “Possible Applications Aluminum 
Demonstrated Corrosion Test 
Data.” 

April 20—Speaker, Dr. Berry, 
Servel Inc., Evansville, Ind., (Joint meet- 
ing—American Institute Chemical 
Engineers, Engineer’s Club and NACE) 
“Corrosion Engineering” 
tive). 

May 15—Speaker, Dr. Mears, 
Director Research, 
Steel Corp., Pittsburgh, Pa., “Causes 
Corrosion.” 

business meeting the section was 
September the Gun Room 
Edmonds Restaurant, St. Louis, Mo. 
There were members 
present and speaker. 


NACE CALENDAR 


NORTH EAST REGION—Board 
trustees meeting scheduled Novem- 
ber 18. 


METROPOLITAN NEW YORK 
SECTION—Regular meeting No- 
vember Building Trades Employ- 
ers’ Ass’n., Park Ave., New York, 


PHILADELPHIA SECTION Next 
regular meeting Dec. 13. Election 
Officers scheduled. 


SHREVEPORT Regular 
meeting day second Thursday 
monthly. 


HOUSTON SECTION—Meeting 
will devoted group discus- 
sion “Application Cathodic 
Protection.” 


TULSA SECTION—Meets second 


Monday monthly. 


WESTERN REGION—Results the 
election officers will announced 
the next regular meeting Novem- 
ber 30. 


MEETINGS 


November 


Annual Meeting, Stevens 
Hotel, Chicago, 


December 
4-7—American Institute Chemical En- 
gineers, Pittsburgh, Pa. 
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Philadelphia Section Tours Lukens Steel 


NACE Members Guests 


During Coatesville Visit 


About members the Philadelphia 
Section NACE made inspection trip 
through the Coatesville, Pa., works 
Lukens Steel Company during the after- 
noon September 20, the regular meet- 
ing date. special interest the 
corrosion engineers were the clad shops 
and the laboratories where samples 
steels clad with variety generally 
corrosion-resistant materials are tested. 


Small groups the engineers were 
conducted through the plate mills, flang- 
ing department, flame cutting plant, 
sodium hydride surface cleaning shop, 
engineering and testing laboratories and 
welding shops. The engineers showed 
pronounced interest the operations 
this, one the oldest steel plants 
the country (housing 206-inch plate 
mill, reputed the world’s largest), 
which engaged extensively special- 
ized fabrication. 

Following the inspection section mem- 
bers were guests Lukens Steel 
dinner the Coatesville Country Club, 
following which there was much inter- 
ested discussion with representatives 
the steel company various aspects 
the works operations. 

While formal business meeting was 
nounced the appointment nominat- 
ing committee headed 
Wyche select slate officer candi- 
dates voted the next regular 
meeting, December 13, place 
announced. The officers elected then 
will take office January 1950. 


Foley, chief research engineer, The 

vale Co., Philadelphia and Thomas Watson, 

director research, Lukens Steel Co., Coates- 
ville, Pa. 


NACE MEMBERS 


You Change Addresses 
You Change Company Affiliation 


You Change Positions 


Please notify the Central Office NACE, 
919 Milam Building, Houston Texas, 
that you will get CORROSION with- 
out delay and that association records 
can kept abreast your progress. 


THANKS! 
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Examining specimen heads research department are (left right): Powers, acting 
manager, Clad and Conversion Sales, Lukens Steel Co, (guide); Hamilton, corrosion engineer, 
Keystone Pipe Line Co., Philadelphia, Pa., chairman Philadelphia Section NACE; Lynch, 
vice-president, Keystone Pipe Line Co., North East Region Director NACE; McConomy, chemi- was 
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the research department (left right): Henry Peters, Lukens Steel Co. (guide); 
manager, Philadelphia office, Chicago Bridge Iron Co.; Aretz, salesmanager, 
Bitumen Co., Philadelphia; Briggs, president Briggs Bitumen Co. 


Nation: 
Williar 
Fred Myers, sales department, Lukenweld Div., Lukens Steel Co., (guide); Benedict, Interna 
Smith Co., Philadelphia; English, sales department, Price Co., Philadelphia, 
tary-treasurer Philadelphia Section NACE; Smith, consulting engineer, Smith 
vice-chairman, Philadelphia Section; Ritchings, development engineer, Lukenweld Div. for doc 


acting 
Lynch, 
ny, chemi- 


phia, 


Smith Co, 


Div. 


November, 1949 


Statham Takes Post 
South Central Chairman 


South Central Region 
1949-50 were elected Dallas during 
the annual conference October 3-4. The 
new officers, who took office_immedi- 
ately, Tom_R. Statham, Magnolia 
Pipe Line Co., Dallas, Texas, chairman; 
George Mills, Central Power Light 
Co., Corpus Christi, Texas, vice chair- 
man; Fleming, Phillips Petroleum 
Bartlesville, Okla., secretary-treas- 
urer; Harry Waldrip, Gulf Oil Corp., 
Houston, Texas, 
treasurer 

Kelly, James Mavor Co., 
Houston, Texas, was named director, 
but will take office following the na- 
tional conference St. Louis during 
April, 

was goo’, and high interest was shown 
the corrosion panel discussion, which 
was over 200, and ses- 
sions devoted technical papers. Regis- 
tration was 239. 

The 1950 regional conference sched- 
uled for Houston, date an- 
nounced ‘ater and committee was 
named select for the 1951 
meeting. 

particular interest was the panel 
discussion led Scherer, Texas 
Pipe Line Co., Houston, where many 
questions relating corrosion pipe 
lines and refineries were answered. 


Fellowship Hour and Buffet was 
enjoyed the engineers their 
guests Monday evening. 


Interim Report TP-3 
Committee Completed 


Practices Committee TP-3—Anodes for 
Impressed Currents, has been approved 
which gives results the committee’s 
work this subject far, detailed 


one year. These tests are being con- 
tinued for total four years. Objects 


Capacity 


are determine the current carrying 
and anode life carbon, 


graphite, and steel pipe anodes under 


wide variety soil conditions and back- 
fill 


Tables and curves data obtained 
are included with summaries results 
ground beds. 


Ohio State University’s department 
metallurgy has received two 
fellowships, each for $1500 from The 
Nickel Co., Inc., and 
Manufacturing Division, 
National Co., Niagara Falls, 
William Santschi recipient the 
International Nickel fellowship and 
Lewis recipient the Titan- 
tum Alloy icllowship. Both are working 
lor doctorates metallurgy. 


NACE NEWS 


Expanded Scope Outlined 
For TP-1 Work 


expanded scope was adopted 
Technical Practices Sub-Committee No. 
(TP-1) meeting the committee 
Dallas, Texas, October prior 
the South Central Regional meeting. The 
name the committee has been changed 
“Corrosion Oil and Gas Well 
Equipment.” 

The organization the group will 
changed accommodate the new 
objectives. was decided that vice- 
chairman elected secret commit- 
tee ballot from four nominees. 


Future work the committee will 


WmSEAL 
CASING BUSHINGS* 


Equipped with exclusive T-gasket for posi- 
tive water-tight seal and insulation of pipe 
from steel flanges, this improved ‘‘casing 
seal”’ is designed for easy installation at 
each end of pipe-line casing under right-of- 
way crossings. 

WmSEAL Casing bushings are readily in- 
stalled because they offer: 
* Large center hole for 

coated pipe. 

* Generous clearance inside of casing before 
bolts are tightened. 

© Easily opened after removal of only one 
bolt, for closing around installed pipe Line. 

WmSEAL Casing Bushings are widely used 
as wail sleeves for valve boxes, manifolds, etc. 


loose fit around 


*Patents Pending 


divided among four subdivisions the 
group, whose chairmen are: 
A—Condensate Well Work. 
(Continuation investiga- 
tions) Buchan, Hum- 
ble Oil Refining Co., 
Houston, Texas. 
B—Galvanic Corrosion. 
Walter Rogers, Guif Oil 
Corp., Houston, Texas. 
C—Sour Wells. 
Murray, The Texas 
Co., Midland, Texas. 
D—Sweet Wells. 
Bilhartz, Atlantic Re- 
fining Co., Dallas, Texas. 


The sub-committee chairmen comprise 
steering committee, the chairman 
which Ted Zajac, Shell Oil Co., Hous- 
ton, chairman 


Williamson Pipe Line 
Casing Insulators* 


This device—simple, rugged, eco- 
nomical—supports and guides the 
leading end coated line pipe into 
the right-of-way casing under rail- 
roads and highways. 

Additional Casing insulators, 
clamped around the pipe every 
feet, serve three purposes: 


1—To protect the pipe coating. 

2—To act pipe skids, facilitating 
installation. 

3—To separate pipe and casing, as- 
suring permanent insulation for 
cathodic 
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ASSOCIATION 


1949 Permian Basin Tour Attended 


Barbecue given during Permian Basin corrosion tour being enjoyed Dr. Clayton, guest 
speaker; Dean Murray, section vice-chairman; Jack Hamilton, chairman exhibition committee; 
Glass, NACE director and Aaron Gensburg, section chairman. 


Corrosion 
News Deadline: 
10th Month 


PRECEDING 
Date Issue 


New fire tube with magnesium anodes attached 
prior installation being inspected Group 
1-B during Permian Basin corrosion tour. 


PAINTING MAINTENANCE 
FOR INDUSTRY 


Specializing the Utility 
and Industrial Fields 


Casing removed from well because failure 
corrosion after five years’ sour crude service 
being inspected Group 2-C during Permian 


SERVING THE NORTHEAST REGION Basin corrosion tour. 


Devoted the proper preparation 
surfaces and the application 
anti-corrosive material. 


Inquiries Invited 


WILLIAM PITTMAN 


210 MAIN STREET, HACKENSACK, N. J. 
HAckensack 3-5185 


Fire tube heater-treater used separating 

water from West Texas sour crude. Zinc anodes 

shown attached inside fire tube with 
rubber-covered hooks were ineffective. 


N.A.C.E. Member 


CORROSION ENGINEERS 


The four-day annual Permian 
Corrosion Inspection Tour, 
27-30, based Midland, 
sponsored the Permian Basin See. 
tion NACE was attended 162 cor. 
rosion engineers. Installations inspected 
included crude oil storage tanks, 
production equipment and coating proc. 
esses. More than dozen coatings wer 
examined under wide variety con- 
ditions. Eighteen manufacturers ey. 
hibited products and services during the 
event, the first time exhibit been 
held connection with the tour, 

Three daily tours, each 
groups, were followed evening 
cussions. Evening session were 
Murray, The Texas Co., 
Service, Midland; Roy The 
Texas Co., Jal, New Mexico. 

Guest speakers for evening 
were: LaQue, The Inte 
Nickel Co., Inc., Y., “How 
May Affect Corrosion;” Mudd, 
Shell Pipe Line Corp., 
sume NACE Progress;” Dr. 
Clayton, Minnesota Mining Co, 
Detroit, Mich., “Effective Use Vinyl 
rosion.” 


Aaron Gensburg, chairman the Per- 


lectures 
national 
oatings 


mian Basin Section welcomed those 
tending following registration Monday 
morning. Jimmy McRae, 


Contracting Co., Midland, acted mas- 


ter ceremonies barbecue held 


Friday afternoon. 


Houston 7-Month 
Schedule Outlined 


Tentative schedule meetings and§ 


programs for seven months beginning 
Houston Section, NACE. The tentative 
schedule follows: 

October 11—Two motion pictures and 
round table discussion 
Erosion.” 

November 
thodic Protection,” Lyle Sheppard, 
Shell Pipe Line Corp., Houston, Texas 

December 
thodic Protection,” group discussion. 

January 10, Protec: 
tion Offshore Drilling 
Doremus, Cathodic Protection 
Service, Houston, Texas. 

February 
Film Formation.” Speaker 

March Well 
sion Summary.” Speaker 

Chemical Plant with Galvanic Anodes. 
Speaker named. 


Barcelona Meeting 


The International Society Indus 
trial Chemistry, 28, Rue 
nique Paris held its 
second International 
Industrial Chemistry 
Spain, October 23-30 
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Films Cavitation Are 
Houston Meeting Feature 


Two motion pictures about cavitation 
were main features the October 
meeting ‘the Houston Section. The 
frst film, produced for the Army 
Gulf Oil Corp., was slow-motion 
analysis flow through aircraft fuel 
pump. conditions altitude 
were simulated effort determine 
the cause pump failure. Viewed 
through a transparent cover, character- 
istics the flow and causes cavitation 
were readily. The second film was 
part test conducted Phelps- 
Dodge Copper Products Corp., for the 
Navy. Cavitation effects and bub- 
ble formations “bullet” water 
tunnel were objects this study. 


High camera speeds were useful 
slowing formation and dis- 
sipation bubbles along the surface 


could observed. 

Precediug the films, John Loeffler, 
the Thornhill Craver Co., Houston, 
gave discussion. accompanied the 
narrative and the con- 
clusion group discussion. 

display the meeting room were 
samples cavitation effects supplied 
the Houston Lighting and Power Co., 
Diamond Alkali Co., Thornhill Craver 
and Dow Chemical Co. 

Following this portion the program 
“football Highlights 1948,” 
was shown through courtesy Humble 
Oil Co., Houston. 

Three well-known corrosion authori- 
ties were the Houston Section 
September Central YMCA, Hous- 


They were LaQue, Interna- 
tional Nickel Co., Inc., New York City; 


Vande Bogart, Crane Co., Chicago, 
Col. George Cox, Consulting En- 


gineer, Charleston, Va. 


Mr. LaQue, immediate past-president 


NACE, and recipient the Speller 


Award, led informal discussion 
the group. Everyone attending was in- 
vited submit questions about corro- 
sion and the three guests made sugges- 
tions recommendations reply. 
Several inquiries and replies were illus- 
trated black board illustrations. 

addition the informal session 
Mr. LaQue gave brief illustrated talk 
about some the experimental work 
International Nickel. 

Among present were members 


ACS, AIChE and ASM. 


Organization Meeting 
Salt Lake Section Held 


Twenty men representing the Geneva 
Steel Co., Kennecott Copper Co., Utah 
Refining Co., Mountain States Tele- 
phone Telegraph Co., Mountain Fuel 
Supply The Bryan Patterson Co., 
niversity Utah, and Utah Power 
Light Co. met September Salt 
Lake City and decided formally or- 
NACE Section for the Salt 
Lake City area, organization meet- 
tober, 


side until permanent officers are elected 
was Harry 


Co, 


will monthly feature Cor- 


ROSION 


Brough the Mountain 


NACE NEWS 


Proposed Schedule Given 
For South East Region 


Annual Meeting Nov. 


Proposed schedule for the November 
South East Region meeting fol- 
lows: 

9:00 amto Noon—Registration. 

10:00 am—Executive committee meet- 
ing. 

1:00 Fundamental and Practical 
Aspects Protective Coat- 
Woolsey Paint Color 
Co., New York, 

2:00 pm—Discussion. Devoluy, 
leader. 


3:00 pm—Recess. 

3:15 pm—Business meeting. 

3:45 Current Electro- 
lysis,” Bethel. Bond, 
Wimer Engineering 
Dallas, Texas. 

4:15 pm—Discussion. 
leader. 

6:30 pm—Dinner. 

8:00 Aluminum Chem- 
Verink, Aluminum Co. 
New Kensington, 


Bond, 


Section and region secretaries are 


urged use forms provided NACE 
for reporting meetings and attendance 
meetings Central Office and Cor- 
ROSION magazine. 


West Wacker Drive, Chicago 


CORROSION—NATIONAL 


Revised Tentative Schedule '50 Conference 
Technical Program Symposia Published 


Western Region will hold its next regu- 
lar dinner meeting November 30, when 
results the election officers for 1950 
will published. 


San Francisco Bay Area Section sched- 
uled dinner meeting October 
Curtola Restaurant, Oakland, which 
Collins, Pacific Telephone Tele- 
graph Co., was programmed speak 
“Corrosion Lead-Sheathed Cable.” 
This preceded corrosion clinic the 
program. The section began publishing 
notices its meetings the October 
issue “The San Francisco Engineer” 
publication devoted schedules pro- 
fessional associations engineers. 


Following the status arrange- 
ments for the technical program 
presented the 1950 NACE conference 
St. Louis, Mo., April 4-7, together 
with persons responsible for preparation 
and presentation material 
tentative time schedule: 


Tuesday 
CORROSION PRINCIPLES 
POSIUM 
Dr. Norman Hackerman, University 
Texas, Austin, chairman, and Dr. 


SYMPOSIUM 

Joseph Winlock, The Budd Co., 

ing Park Ave., Philadelphia 32, Pa, 


the 


PETROLEUM INDUSTRY 


Mutual Chemical Company have recently prepared 16- 


page pamphlet describing applications which chromates 


have been used effectively prevent corrosion the petro- 


leum industry. The topics discussed include drilling, pro- 


duction, refining and transportation. 


For copy this pamphlet, Serial No. 55, fill out the 


coupon write 


270 Madison Avenue, New York 16, N. Y. 


MUTUAL CO. AMERICA, Dept. 


Please send me free copy of ‘’Corrosion Inhibit'on with Chromate.”’ Serial No. 55 


MUTUAL CHEMICAL COMPANY 


AMERICA 


270 MADISON AVE., NEW YORK 16, 


ASSOCIATION CORROSION ENGINEERS 


Technology. 


Wednesday A.M.—April 
CHEMICAL INDUSTRY 
SIUM 
ment Station, University Colorado 
Boulder, Colo., chairman; 
Friend, The International Nickel Co, 
Inc., Wall Street, New York 
and Whitney, Jr., Mon. 
santo Chemical Co., 1700 
St., St. Louis Mo., 


CATHODIC PROTECTION 
POSIUM 
Robert Kuhn, 2724 Octavia St., New 
Orleans 15, La., chairman; Harold 
Robinson, The Dow Chemical Co, 


Midland, Mich. and Sidney Trouard, 


New Orleans Public Service, 317 
Baronne St., New Orleans, 


Wednesday 
RANSPORTATION INDUSTRY 


pape 
Sout 
were 
after 
gath 
Cent 
lasts. 


nautical Laboratory, Inc., Buffalo, 


Y., co-chairman. 


OIL AND GAS INDUSTRY SYM- 
POSIUM 
Camp, Humble Oil Refining 
Co., Box 538, Baytown, 
chairman; Zajac, Shell Oil Co, 
Inc., Box 2099, Houston 
Texas and Northup, 
Oil Development Corp., Elizabeth, 
J., co-chairmen. 


Thursday A.M.—April 
PROTECTIVE COATINGS 
SIUM 
Color Co., Inc., 229 East 42nd St, 
New York, Y., chairman; George 
Diehlman, National Lead 
York Street, Brooklyn, and 
Kenneth Tator, Montour Street 
tension, Coraopolis, Pa., 


FRESH AND SALT WATER 


ROSION SYMPOSIUM 
Bethlehem Steel Corp., Quincy 
The American Brass Co., 
830, Waterbury 85, Conn. 


Thursday P.M.—April 
FOOD INDUSTRY SYMPOSIUM 
Maier, Continental Can 
4645 Grand Ave., Chicago 
Dairy Research Lab., Long 


PIPE LINE CORROSION 
SIUM 


Brannon, Humble Pipe Line Co, 


Drawer 2220, Houston Texas, 


Engineering Co., Box 998, Bar 
tlesville, Okla. and Smith, 


(Continued Next 


GE} 
L] 
Pre 
; 
> 
art 
ank 


Institute 

MPO. 

Colorado, 
Co, 
York 


Second 
itinan, 


New 
Harold 
nical Co, 
Trouard, 


Hunt: 
nell Aero- 

Buffalo, 


Refining 
Texas 
Oil Co, 
ouston |, 
Standard 
zabeth, 


lsey Paint 
42nd St, 
George 


Division, 
Box 
\V. Tracy, 


Can Co, 
Island, 


998, 
ith, 


e) 


November, 1949 


ucts Pipe Line Dept., Shell Oil Co., 
Inc., West 50th New York 20, 
Y., co-chairmen. 


Friday 
LINE PROTECTION ROUND 
TABLE 
McElhatton, Panhandle Eastern 
Pipe Line Co., 1221 Baltimore Ave., 
Kansas City Mo, chairman. 


GENERAL PROB- 
LEMS ROUND TABLE 
LaQue, The International Nickel 
Wall Street, New York, 
Y., chairman. 


Preprints Two Dallas 
Program Papers Available 


papers presented the October 3-4 
South Central Region meeting Dallas 
were Central Office for the 
account the region. Copies remaining 
after made during the regional 
gathering will offered for sale 
Central long the supply 
lasts. They sell for 50c copy. order 
save and bookkeeping re- 
quested that those ordering endeavor 
payment advance. 

The preprints are: 

“The Use Ammonia Control 
Vapor Zone Corrosion Storage 
Clothier The Carter Oil Co. Research 
Laboratory, Tulsa, Okla. and Coryell, 
Interstate Pipe Line Co., Tulsa, 


en] 
SdiCs 


NACE NEWS 


“Causes Corrosion Airplanes and 
son, Chief Chemist, Consolidated Vultee 
Aircraft Corp., Fort Worth Div., Fort 
Worth, Texas. 


NACE Lapel Pins Are 
Ready for Delivery Now 


Lapel pins for members the Na- 

tional Association Corrosion Engi- 
neers now are available for immediate 
delivery from Central Office, 919 Milam 
Building, Houston Texas. 
The gold pins, attractively designed 
the shape the official NACE em- 
blem are inset with red and blue enamel 
with ruby center. The price each. 
Campbell, Executive Secretary. 


SELECTED BIBLIOGRAPHY 
SALT SPRAY TESTING 


Lorraine Voigt 


Reprinted from Corrosion, No. 
(1948) 


Single Copy, Postpaid 50c 


Three Copies, Postpaid $1.50 


Order From 


NATIONAL ASSOCIATION 
CORROSION ENGINEERS 


919 Milam Building, 
Houston Texas 


Approximately 7/16 inches high, 
gold, inlaid with bright red 
enamel background “NACE” 
and deep blue enamel back- 
ground words “CORROSION 
CONTROL.” Ruby center. 


For Association Members Only 


Orders 
Campbell, Executive Secretary 


NATIONAL ASSOCIATION 
CORROSION ENGINEERS 


919 Milam Bldg., Houston Texas 
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FOR HANDLING 
LIQUIDS 


CHEMICAL-PROOF 
LININGS 


CLEVELAND 11, 


IRON 
STEEL 


JENKINS, VANCE N. 


PERMAR, 


DAVIS, 


NEE, ROBERT M., 


GILMORE, 


MOFFITT, JOHN H., 


FARMER, C. E., 


RUSSELL, JOHN C., 


RAPHAEL, WILLIAM, 


HINCHMAN, WILLIAM H. D., 


ATIONAL ASSOCIATION CORROSION ENGINEERS 


NACE 
NEW MEMBERS 
and 
ADDRESS CHANGES 


NEW MEMBERS 


CALIFORNIA 
Union Oil Co. of Calif., 
P. O. Box 758, ‘Wilmington, California. 
DELAWARE 

PHILLIP H., E. I. DuPont de 
Nemours Co., DuPont Experimental Sta- 
tion, Wilmington, Delaware. 

WASHINGTON, D. C. 
LEON B., Chesapeake & Potomac 
Telephone Co., 725 13th St., N. W. Wash- 
ington 5, D. C. 

ILLINOIS 

Koppers, Inec., Tar Prod. 
Divn., 122 So. Michigan Avenue, Chicago, 
Illinois. 


KANSAS 

ERNEST A., JR., Cities Service 
Gas Co., 212 N. Market St., Wichita, 
Kansas, 
Republic Natural Gas 
Co., Hugoton, Kansas, 
LOUISIANA 
United Gas Pipe Line Co., 
P. O. Box 1407, Shreveport 92, Louisiana. 
United Gas Pipe Line 
Co., 1612 Southern Street, Shreveport, 
Louisiana. 


WAFER, GEORGE W., Texas Eastern Trans- 


mission Corp., P. O. Box 1612, Shreveport, 
Louisiana, 

MASSACHUSETTS 
Esso Standard Oil 
Company, 378 Stuart St., Boston 17, 
Massachusetts. 

MICHIGAN 

The Hinchman 
Corporation, 1208 Francis Palms Building, 
Detroit 1, Michigan. 


Only HOT DIP Galvanizing provides the 
heaviest practicable coating zinc 


ably bonded the steel. 
lasting economical rust prevention, 
the American Hot Dip Galvanizers Associa- 
List member plants available 


tion. 


writing the Association’s 


For the longest- 
specify 


headquarters 


the First National Bank Building, Pittsburgh 


22, Pennsylvania. 


SIMPSON, JOHN B., Michigan Gas Storage 
Co., 212 W. Michigan Ave., Jackson 


Michigan. 
MISSOURI 

LESTER, C. B., Sohio Pipe Line Company 
407 North 8th St., St. Louis 

RAITH, W. HH. Protective Coatings Co,, 
Sidney Street, St. Louis 4, Missouri. 

NEW JERSEY 

PRIOR, JOSEPH E., Res. & Dev. sag Socony. 
Vacuum Oil Company, Inc., Paulsbors 
New Jersey. 

NEW YORK 

MAC ADAM, WALTER K., American Te. 
phone & Telegraph Co., 195 Broadway 
New York New York. 

OHIO 

GALLOWAY, JOSEPH F., Tile-Tite Corpory. 
tion, 828 National City Bank Blug., Cleve. 
land 14, Ohio. 

PENNSYLVANIA 

LIEBMAN, ARNO J., Dravo Corporation 
Dravo Bldg., 5th & Liberty, Pittsburg, 
Pennsylvania. 

OECHSLE, ROBERT W., Metalweld, Inc., 26); 
Hunting Park Ave., Penp. 
sylvania, 

WEPPNER, RICHARD A., Pennsylvania 
Mfg. Co., 1090 Widener Bldg., Philadel. 
phia 7, Pennsylvania. 

TEXAS 

ASHWORTH, JAMES ELMO, 2200 San Jog 
St., El Paso, Texas. 

AUDE, ROGER C., Humble Pipe | ine Com- 
pany, P. O. Box 712, Cisco, Texas. 

BRUDVIG, LLOYD A., Plastic Couting Cor J 
poration, P. O. Box 13127, 9110 Katy @ 
Road, Houston, Texas. 

BRUYERE, WM. H., P. O. Box 2:28, Long. 
view, Texas. 

DANIELS, LEONARD J., JR., Plastic Engi. 
neering and Sales Corporation, !’. O. Bor 
1037, Ft. Worth, Texas. 

HAGER, KARL F., Dept. of Army Ord. Re- 
search & Develop. Div., Sub-O%. (Rocket) 
Fort Bliss, Texas. 

MC DANIEL, JOHN P., 
Houston 4, Texas. 

PERRY, JOE REDDELL, El Paso Natural 
Gas Company, City Gate, El Paso, Texas 

RHODES, H. A., Fish Constructors, Wwg@ 
M. & M. Bldg., Houston 2, Texis, 

RILING, WILLIAM W., Standard Roofing 
Company, Ine., 4910 Navigation Blvd 
Houston, Texas. 

ROSENTHAL, MORRIS, General Electric Co, 
Fort Bliss, Texas. 

SHELLEY, L. H., Barrett Div., Allied Chemi- 
cal & Dye Corp., M. & M. Building, How- 
ton, Texas. 


CHANGES ADDRESS 


(Old Address Follows New Address in Parenthesis) 


CALIFORNIA 
COOK, THOMAS L., 433 Country Club Drive 
San Gabriel, California (Spray On Co 
Inc., 1695 Cota Avenue, Long Beach | 


California) 
KANSAS 
BEGOLE, EDGAR RAY, 125 Clark Street 
Augusta, Kansas (814 North Pinecrest 
Wichita 6, Kansas) 
LOUISIANA 
O'BRIEN, PAUL S., Socony Paint Products 
Co., 726 Westmoreland Drive, Bato 
Rouge 12, Louisiana (Socony Paint Prod- 
ucts Co., Apt. 4, 630 Laurel St., Bato 
Rouge 8, Louisiana) 
MARYLAND 
BACHMAN, PAUL W., c/o The Davisou 
Chemical Corp., Baltimore Marylani 
1613 S. Sixth Street, Terre Haute, It 
diana) 
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4834 Winfree Drive, 


MICHIGAN 

GREBE, JOHN J., Route 5, 

gan (7121 Hampden Lane, Bet 
Maryland) 


Midland, Michi- 
hesda li 


NEW YORK 

DANTZ, THOMAS M., c/o The Rubberoid © 
500 Fifth Avenue, New York, New 
(The Rubberoid Company, 307 No. 
igan Ave., Chicago, Illinois) 

VAN HORNE, ROGER H., Generis! Abrasive 
Co., Bridge Station, Drawer !), Niasart 
Falls, New York (Hooker Electrochem 
Company, Buffalo Ave. & 47th Stree 
Niagara Falls, New York) 

OKLAHOMA 

JACKSON, MAYNARD H., Middle \est Coir 
ing Supply, Daniel Building, 
Oklahoma (3704 South 
Oklahoma) 

WISCONSIN ae 

STOCKHAUSEN, FRANK H., Spe: ialty 
ing Lab., 713 South Tenth Street, Milwal- 
kee 4, Wisconsin (4117 North Green Ba 
Avenue, Milwaukee 12, Wisconsin) 

TEXAS 

McMILLAN, WILLIAM A., 
Street, Houston 4, Texas (1929 J 
Houston 3, Texas) A 

STOKES, Rural Route Mathis, 
Texas) 
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Formed Electrochemical 
Thermodynamics, Kinetics 


new international organization, the 
Electrochemical Thermo- 
dynamics and Kinetics” 
Belgium, March 28-30, 1949, among elec- 
from several Western 
European countries. 


Committee 


kinetics. Members the 
are active research 


their investigations the directions 
which will determined and occasion- 
ally meetings the commit- 
tee. country where collaboration 
secured there will delegate 
coordination the various 
within the program the 

Present the group are Pierre 
Rysselberghe, University Oregon, 
Toronto, for Hey- Controlled temperatures your pipe through each step 
Prague, for Czechoslovakia; Standard’s process assures you of: 

Paris, for France; Hoar, 
for Great Britian; Pion- 


Elevated temperatures pipe above the dew point 
for The Netherlands; dry pipe, before cleaning. 

Trondheim, for Norway; 

Jimeno, Madrid, for Spain and Warm dry pipe when “Primed” and during the primer 


Bern for Switzerland. 
The program work outlined the 
meeting was: Warm primed coating and wrapping 


the fundamental work ingly important produces quality regardless 

Fourbaix the potential-pH dia variations atmospheric conditions. 
grams iron, copper, chromium, etc., 


all elements for which the necessary Warm-air conditioned storage for Asbestos Felts, 
are available. This atlas being 


present Pourbaix, Glass, Kraft and Wrapping materials assures mois- 

Systematic determination polari- 


drying governs proper drying and aging. 


curves for electrochemical re- STORAGE-IN-TRANSIT. Take advantage the largest storage area 
This vast program would con- the industry store your determining final 
the extension the fundamental destinations. You can store your pipe our yards 
Wagner and Traud, the de- months without freight penalty. 


the polarographic method 


oltage studies, etc Write for 


Pplications the two groups When you ship your pipe through the St. Louis 


cataylsis solutions, electrolytic you enjoy “through freight rates” instead the higher com- 
analytical chemistry, bination rates generally used substantial savings you. 


National Bureau Standards’ 1948 an- 


available from Superintendent 


Documents, Government Print- 
copy. 


United Gas Pipe Line Co. will start 


included. 3000 South Brentwood St. 17, Missouri 
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CASE stupy 


PRUFCOAT 


CASE STUDY 236 


tank 
caustic soda carrie 


Finally app 


Tans develop star 


plant after plant, 
for over ten years now, Prufcoat 
has been stopping profit-eating 
corrosion and cutting painting 
maintenance costs—on machinery, 
equipment, pipes, ducts, tanks, floors, 
walls, ceilings. 


GET PROOF BEFORE you BUY 


Send today for Prufcoat 
Proof Packet. Contains outside 
laboratory tests, case histories, and 
Prufcoat Protectograph Plan for 
analysing your own painting main- 
tenance costs. 


Write PRUFCOAT LABORATORIES, Inc, 
63 Main Street, Cambridge, Mass. 


SAVES More 


because 


PROTECTS 


More 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


AIChE Pittsburgh Meeting 
Program Topics Are Given 


Scheduled topics for 
program the 1949 annual meeting 
the American Institute Chemical En- 
gineers held December 4-7 Pitts- 
burgh, Pa., include papers describing 
recent work the fields heat trans- 


fer, fluid flow and mass transfer, distil- 


lation and adsorption. Thermal data are 
presented for gases high pres- 
sures, heat transfer media, fluidized sys- 
tems, and fixed porous beds; 
heat transfer coefficients for various 
types finned tubes. 

Two papers describe velocity distri- 
bution and turbulent mixing iso- 
thermal free jets. Fluid-solid systems 
separation problems covered. 


Society 
Seeking Technical Papers 


The 37th Annual Convention the 
American Electroplaters’ Society 
held June 11-15, 1950 Hotel Statler, 
Boston, Mass., will include the Fourth 
International Electrodeposition Confer- 
ence with the collaboration the Elec- 
trodepositors’ Technical Society Eng- 
land. 

sessions 
one AES Research. 

Papers for the technical sessions are 
being solicited. Authers desiring sub- 
mit papers are asked advise the so- 
ciety’s executive secretary Box 
168, Jenkintown, Pa. and request copies 
the society’s bulletins “Offer Form 
for Convention Papers, Regulations 
Governing Articles and Papers and In- 
structions Authors.” 

Inquiries regarding reservations for 
the convention should addressed 
Manson Glover, 376 Washington St., 
Malden, Mass., the society’s head- 
quarters Jenkintown. 


AES Reports Offered 


Complete sets American 
platers’ Society reports published date 
now are being offered group price 
long the supply lasts. 

The fourteen reports are: No. 1,2,3— 
The Adhesion Electrodeposits; No. 
and 6—Determination Impurities 
Electroplating Solutions; No. and 
Stripping Copper from Various Base 
Metals; No. and Elec- 
trodeposited Metals; No. and 
Disposal Plating Room Wastes; No. 
Properties Electrode- 
posits; No. 13—Effect Impurities and 
Purification Electroplating Solutions. 

Inquiries should addressed AES, 
Box 168, Jenkintown, Pa. 


SERVING ALL PIPELINES 
PIPELINE ASBESTOS FELT 
Made by The Ruberoid Co. 
COAL TAR ENAMEL COATINGS 
Made b: Pittsburgh Coke & Chem, Co. 
“Steve” Day 
DAY COMPANY 


2017 W. Gray Houston 19, Tex. 
Phone KE-0407 


CORROSION 
DIRECTORY 


Rates for notices under this heading 
can obtained from National Asso- 
ciation Corrosion Engineers, 919 
Milam Building, Houston Texas, 


CATHODIC PROTECTION 


Systems Designed, Installed 
and Maintained 


Consultation service on electrolysis, interfer. 
ence and special corrosion problems, 


HUDDLESTON 


ENGINEERING CO. 
BARTLESVILLE OKLAHOMA 


SIMS 


Consulting Corrosion Engineer 


Box 761—Dallas, Texas 
Telephone Logan 6-3564 
Specializing in pipe line and plant corrosion 


surveys, recommendations and supervision of 
cathodic protection installations. 


CORROSION SURVEYS 


corrosion control methods and protective 
coating and lining 


KENNETH TATOR 
ASSOCIATES 
Montour Ext. Coraopolis, Pa. 


CATHODIC PROTECTION 
SERVICE 


Engineering Installation 


Dow Magnesium Anodes, Miscellaneous 
Supplies and Instruments 


1801 Bissonnet, Houston KE 6092 
Tulsa, Okla., 314 Thompson Bldg,, 
Ph. 29857 


STARR THAYER 


Consulting Engineer 


Corrosion mitigation on existing struc- 
tures; protection designed for new 
structures, 


614 S. Standard Bldg. Houston, Texas 


STATIONARY COATING WRAPPING 
COMPLETE PIPE RECONDITIONING 


Plants Corpus Christi Refugio, Texas 
Jackson, Miss. 


ROSSON-RICHARDS CO. 


Portable Units Available for 
Coating Anywhere 


Corrosion Magazine 
Useful Reference 


out concrete eam es eating | 
4 
} 
| 


interfer- 
ems, 


corrosion 
vision of 


rotective 


sllaneous 

ts 

KE 6092 
Bldg., 


ng struc- 
for new 


on, Texas 


RAPPING 
Texas 


co. 


’ail-Head 


MAGNESIUM 


NACE NEWS 


ee 


NEW CORPORATE AND ASSOCIATE MEMBERS 


During the period from the last published report through October 15, the following 
corporate and associate members have joined the National Association Corrosion 
Engineers. 


Representative 
Williamson, Jr. 


Sam Wilson 


MALONEY-CRAWFORD TANK MFG. CO., Tulsa, 


(A NEW TANK FARM COMPLETED IN 1948) 


The owner this tank farm knows the value 
Natasco products and service. The proper Natasco 
coatings were selected and then applied the in- 
terior these tanks experienced Natasco workmen 
provide the maximum protection from corrosion. 
Whether your tanks are just being erected have 
been service for years, Natasco protection will 
make them last many years longer reasonable 
cost and backed the Natasco Guarantee. 


are insoluble and petroleum 
vapors. 

They are chemically inert dilute solution 
sulphuric and hydrochloric acids. 


They are chemically inert hydrogen sulphide. 


They have high strength. 


They are impervious gases. 


They are elastic, withstanding the stresses 
expansion, contraction, and bending metal 


They have adequate film thickness. 


They adhere metal, wood cement. 


Let years experience your guide 
proper tank protection. Telephone, call write for 
complete information. 


Lease Tank Service—West Texas Area: 
Williams Construction Company 
Odessa, Texas 
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Exhibit Booths Are Taken First Week 


Space Soon Gone 


California Representative: 
Coast Contractors, Ltd. 
4636 E. Slauson, Maywood, Cal. 


Early Purchases Show 


Following list organizations 
that have requested space the 
Annual NACE Conference held 
the Hotel Jefferson, St. Louis, 
souri, April 4-7, 1950. the first week 
sale booths were allocated 
companies which represents percent 
the total available. 


Inasmuch the remaining 
Campbell, NACE 
suggests that interested sub- 
mit contracts promptly. 
Allied Chemical & Dye Corp. 

New York, N. Y. 
American Smelting & Refining Co. ( 
Metals Div.), New York, N. Y. 
Burgess-Parr Co., Freeport, Ill. 
Carey, Philip Manufacturing Co., ¢ 
Ohio 
Cathodic Servicing Co., Oklahoma City, Okla. 
Crutcher-Rolfs-Cummings, Ine., Tulsa, Okla. 
Dearborn Chemical Co., Chicago, 11! 
Dowell, Inec., Tulsa, Okla. 
Dresser Industries, Inc. (Dresser Mig. Diy,), 
Bradford, Pa. 
Duriron Company, Inc., The, 
Electro Rust Proofing Corp., 
General Paint Corp. (Hill, 
Div.), Cleveland, Ohio 
Good-All Electric Mfg. Co., Ogallals. Neb. 
Grip-Tite Manufacturing Co., Marshall, Texas 
Harco Corp. (Cathodic Protection Div.), Cleve- 
land, Ohio 
Insul-Mastie Corp. of America, Pitts 
Johns-Manville, New York, N. Y. 
Koppers Co., Pittsburgh, Pa. 
Lebanon Steel Foundry, Lebanon, IP. 
Lexington Supply Co., Cleveland, Ohio 
Magnaflux Corp., Chicago, Il. 
Midwestern Engine & Equipment o., Inc. 
Tulsa, Okla, 
National Carbon Co., Inc., New York, N. Y. 
Nelson Electric Mfg. Co., Tulsa, Okia. 
Oklahoma Glass Fiber Corp., Tulsa, Okla. 
Owens-Corning Fiberglas Corp., Toledo, Ohio 
Perrault Bros., Inc., Tulsa, Okla. 
Pipe Line Service Corp., Franklin 
Pittsburgh Coke & Chemical Co, (‘lar Base 
Protective Coating Div.), Pittsburgh, Pa 
Plastic Engineering & Sales Corp., It. Worth 
Texas 
Royston Laboratories, Inc., Blawnox, Pa. 
Rust-Oleum Corp., Evanston, Ill. 
Service Engineers, Inc., Ft. Worth, 
Standard Pipeprotection, Inc., St. 
Stearns, D. E. Co., Shrevevort, La 
Tapecoat Co., The, Evanston, Ill. 
Westinghouse Electric Corp., Pittsburgh, Pa 
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New Chemical Polishing 
Process Developed 


nickel-silver, Monel, nickel 
num may given bright, reflective 
surface without mechanical clectrical 
operations has been developed Ba- 
telle Memorial Institute, 
Ohio, according bulletin sued 
the institute. The polishing 
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Material saving buffing 
formerly necessary claimed. 
said suitable for plating 
without further treatment. Operating 
200° the polishing action takes place 
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Anti-Rust Protection for parts ma- 
with the use additive “501 
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water soluble cutting oils 
The Beacon Rust-Proofing 
East 33rd New York 

One part 400, manufac- 
allows percent reduc- 
with loss cooling stand- 
test kits are available, the 
accompanied data respect- 


ature the cutting operation 
ormed, and type cutting oil 


West Coating and Supply Co. 
formed Tulsa, Okla., 
Jackson, member the 
ard directors. Mr. Jackson, 
ned sales manager for 
Pipeprotection, Inc., form 
irm, and who has been active 
with companies the corro- 
ation field, announces his firm 
metal surfaces including coal 
els, Koppers Cold Coatings, 
and cathodic protection 

including rectifiers, flanges, 


Air-Activated valves for process con- 


trol 


being 


from through inches 
offered Fischer Porter 


Pa. The new line de- 
Catalog 70, available re- 
quest. 


GLASS FIBER REINFORCEMENT 
Offers These Advantages: 


Precision Constructed Fabric Mechanically 
Placed Fibers—(not chance blown mat) 


Maximum Porosity Permits Complete Penetration 
Coating 


Sufficient Tensile Strength Meet All Field 
Requirements 


Reduces and Eliminates ‘‘Holidays’’ 
Uniform Texture and Strength Throughout 
For Use With All Pipe Line Coatings 
Homogeneous Any Other Fabric 


Magnesium Forms constructed 
3-16-inch plate are being manufactured 
the Symons Clamp and Manufac- 
turing Co., Chicago, Ill. The forms’ high 
rigidity and smooth surface, and their 
resistance corrosion alkalis con- 
crete are assets additional their light 
weight. 


Glass Fibers, Inc., Waterville, Ohio, 
has been awarded million square 
foot contract supply pipe wrap for 
the Mid-Valley Pipe Line Company 
from Longview, Texas, Lima, Ohio. 
Negotiations for the transaction were 
handled Crose Manufacturing 
Co., Tulsa, distributor for “Vitron,” the 
material introduced the 
NACE conference. 


Rubber-Like Plastic materials devel- 
oped give resistance corrosive 
chemicals and mechanical damage, and 
vantageous when used pipes, tanks, 
drums and process equipment subject 
strong corrosives are announced 
United Chromium, Inc. Developed 
the Organic Coatings Division the 
company, they have been named Uni- 
chrome, Plastisol and Organosol Com- 
pounds. The development the com- 
pounds follows more than two years 
experience producing plastisols for 
insulating electroplating racks. The ma- 
terials are delivered paste-like form. 


The plastisols contain 100 percent solids 
while the organosols contain small 
percentage liquid solvent diluent. 
They can molded, dipped applied 
spray brush coatings from .003-inch 
.25-inch with single application. The 
cured compounds are said resist acids, 
alkalis, salt solutions, oils, gasoline, 
greases, industrial oxidants and num- 
ber other types chemicals and 
products normally corrosive rubber. 
Upon baking about 350° for 
minutes, the materials set and take 
rubber-like appearance. 


“Flawmaster,” thermosetting com- 
pound used reclaim metal parts and 
castings which would rejected other- 
wise because surface flaws, pitting, 
gas holes, faulty surfaces, has been de- 
veloped Jordan Nathason and 
Gordon Knapman, for Western 
Sealant, Inc., 9042 Culver Blvd., Culver 
City, Calif. The machinable material 
said chemically inert. 


Angier VPI wrap industrial applica- 
tions vapor phase inhibitor impreg- 
nated materials prevent rust 
outlined inn 24-page printed piece. The 
mailing piece consists text and photo- 
graphs showing how major industries 
use the VPI wrapping. VPI wrap 
made The Angier Corporation, Farm- 
ingham, Mass. 


GLASS FIBER REINFORCEMENT! 


Because OKlahoma Glass Fiber Reinforcement made pure, continuous glass fibers, 
sufficient strength that extra reinforcement necessary. 


Shown above is a typical sec- 
tion of OKlahoma Glass Fiber 
Reinforcement, a section of 
which is magnified to show 
the uniformity of the glass 
fibers which gives the fabric 
maximum strength without 
added reinforcement. 


IMMEDIATE AIR, RAIL AND TRUCK SHIPMENT FROM OUR CENTRALLY LOCATED PLANT NEWPORT, ARKANSAS 


GLASS FIBER CORP. 


General Offices: 211 KENNEDY BLDG., TULSA, OKLA. Telephone 3-9867 


3640 VERNON BLDG., 


LONG ISLAND CITY, N.Y. 
PHONE: STILLWELL 4-8368 


ROCKEFELLER PLAZA 
NEW YORK 20, 
PHONE: PLAZA 7-3276 


MIDDLE WEST COATING SUPPLY 
807 DANIEL BLDG., TULSA, 
PHONE: 2-0865 


NEWPORT, 
ARKANSAS 
PHONE: 7-03J1 
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Hill, Hubbell Co., division 
General Paint Corp., 2627 Army St., 
San Francisco, Cal., has isssued the fifth 
edition the “Book Pipe Protection,” 
describing pipe protection methods used 
the company. The 22-page book 
illustrated and contains complete infor- 
mation coating and wrapping appli- 
cations, grit cleaning, pre-heating, in- 
spection methods, delivery scheduling, 
load unit shipping and field handling 
pipe. The book recommended use- 
ful for engineers, technicians and pur- 
chasing executives. 


Formica Bushings insulate sections 
pipe lines are being produced for re- 
and 3-inch sizes The Formica Com- 
pany, 4614 Spring Grove Ave., Cincin- 
nati 32, Ohio. High mechanical and di- 
electric strength are claimed. 


Red Lead Technical Letter No. 
giving formulas for lead paints for Ma- 
rine exposures can obtained from 
Lead Industries Association, 420 Lex- 
ington Ave., New York 17, 


Ucilon 1701, new general mainten- 
ance paint recently placed the mar- 
ket the Organic Coatings Division, 
United Chromium, Inc., based 
chlorinated rubber. The paint designed 
for service where ordinary oil oleo- 


ASSOCIATION CORROSION ENGINEERS 


NEW PRODUCTS 


resinous paint inadequate. said 
value for resistance acid and 
alkali fumes, moisture, vapors, grease 
and oils. can used metals, wood, 
brick, concrete, over old paint other 
surfaces without sandblasting other 
surface treatments. Loose rust scale 
should removed, however. One 
two coats only usually are required. 
Complete information can 
from United Chromium, Inc., East 
42nd St., New York 17, 


Taylor Spiral-Weld Pipe specifications 
and recommended uses are outlined 
493 Taylor Forge Pipe 
Works, Inc., Box 485, Chicago, 
Ill. The bulletin available request. 


PERSONALS 


(Bob) Harris has been added 
Dowell, Inc., Houston district operating 
station serve expanding industrial 
market. Mr. Harris formerly 
tioned Beaumont sales engineer 
and has been with Dowell the New 
York, Philadelphia and Illinois indus- 
trial areas. 


Rolland Bradford, native 
Missouri, who has attended Oklahoma 


omplete Corrosion Prevention 
Sales and Service 


from University Arizona charge 
the new 209 South LaSalle Street 
Chicago, office Ebasco 
Mr. Bradford has been with Ebasco for 
more than years. 


Dr. Paul Bachman has 
named manager the newly formed 
department Development Planning 
Davison Chemical Corp., Baltimore 
Md. Dr. Bachman, with background 
experience research and 
ment with duPont Nemours 
Co., General Chemical Corp., The Victor 
Chemical Works and Commercial 
vents Corp., NACE board member. 


David Minton, Jr., the 
director Batelle Institute, Columbus, 
Ohio, has been 
charge sponsor relations and projects 
development. 


John Parsons, president Troy 
Engine Machine Co., Troy, 
facturers power equipment, 
formation Process Machinery Divi- 
sion with the purchase two well- 
known lines nucleus. 


Dr. Louis Bryant Tuckerman, member 
the research staff the National 
Bureau Standards has retired. 
known for many contributions 
mechanics materials structures 
and was inventor the Tuckerman 
optical strain gauge. 


addition outstanding corrosion preven- 
tion JAMES MAVOR 
PANY offers you the services and facilities 
experienced organization for the solution 
your corrosion problems. 

Men who have spent years corrosion re- 
search and the development corro- 
sion prevention products are your 
service. 


KOPPERS 


BITUMASTIC 


Hot Applied Pipe Line Coatings 
Manufactured at: Houston, Texas; 
Woodward, Ala.; East St. Louis, IIl.; 
Chicago, Follansbee, West Va.; 

Garwood, N. J. 
Cold Applied Coatings 


Stocked aot Houston for immediate 
shipment 


JAMES MAVOR COMPANY 


Asbestos Pipe Line Felt 


Direct from factory shipment 
Also stocked at Houston for 
immediate delivery 


With adequate stocks maintained Hous- 
plus the advantage our suppliers’ 
strategically located manufacturing plants 

can make prompt shipment any 
quantities. 


Our traffic department “follows-thru” 
all shipments our job does not end until 
the materials are applied. 


TRADE MARK REG 


Protective Coatings for 
Pipe Joints 


Stocked at Houston for immediate 
shipment 


BOB LINGLE 


BOB WIGGINS 


HOUSTON TEXAS 
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NACE NEWS 


PERMANENCE 


includes TIME TESTED METHODS Application 


PRICE CO. 
Somastic Division 
BARTLESVILLE, OKLAHOMA 
the States East the Rocky 


For the past years SOMASTIC 
has been applied pipe standard practices which 
only now are being adopted generally the pipe 
coating industry. Time has proved them most effec- 
tive. These methods are— 


Thorough cleaning metal grit-blasting. 


Pre-heating, followed hot priming, assur- 
ing firm, lasting bond coating steel. 


Selection materials and manufacture 
coating rigid 


tinuous process special SOMASTIC equip- 
ment form dense, compact, uniform and 
seamless protective coating great durability. 


The general swing methods pioneered 
SOMASTIC Pipe Coating another acknowledgment 
fact first shown the API-Bureau Standards 
Ten Year Pipe Coating since proved 
thousands corrosive locations. 


SOMASTIC 


*Reg. U.S. Patent Office 


COATING 


for PERMANENT PROTECTION 


MANUFACTURED 


BECHTEL CORPORATION 


SAN FRANCISCO and WILMINGTON 
CALIFORNIA 


the Western States and Foreign Countries 


\ 


CHEMICAL 


Recent Advances Zinc Hydrosul- 
phite Bleaching Groundwood. 
Paper before Spring Session 
Western Branch, Tech. Sect. Canadian Pulp 
and Paper Ass’n, Ocean Falls, C., May 
26-27, 1948. Paper Trade J., 127, No. 16, 
52-55 (1948) Oct. 14. 

The system for handling zinc hydro- 
sulphite for bleaching groundwood 
pulp has been modernized using stainless 
steel tanks and other corrosion-resisting 
materials. The groundwood system with 
the bleaching installations shown dia- 


gramatically.—INCO. 


Corrosion Metals Organic 
Liquids. (In French.) Me- 
taux Corrosion, 23, 278-284 (1948) Dec. 

The corrosion copper, aluminum, 
nickel, and tin fatty acids organic 
solvent solutions chlorine solvents car- 
bon tetrachloride, chloroform and metha- 


nol was studied. Data are tabulated and 
charted—BLR. 


Brief Report Symposium Aspects 
Packaging with Particular Reference 
the Food Industry. Society Chemi- 
cal Industry. Chem. Ind., No. 49, 778- 
779 (1948) Dec. 

Includes note paper, “Metal Con- 
tainers,” Sanders, dealing with re- 
quirements, leakage problems, corrosion, etc. 


—BNF 


New Chlorine-Caustic Plant for the 
Southwest. Chem. Inds., 63, No. 956- 
959 (1948) Dec. 


Description Diamond Alkali’s new 
plant for production chlorine and caus- 
tic soda. For 73% caustic, part 50% 
solution evaporated vertical nickel 
tube high concentrator. Bodies and circu- 
lating liquor piping double-effect eva- 
porators are cast iron. Single bodies are 
Inconel-clad and piping Inconel. All 
circulating pumps have either Inconel 
Monel impellers and trim; double-effect 
pumps have cast iron casings and single 
pumps Ni-Resist cast iron casings.— 


INCO. 


Monosodium Glutamate. Chem. 
55, No. 136-139 (1948) Apr. 


Corrosion difficulties encountered 
the production glutamic acid and its 
sodium salt has led the use stainless 
steel and rubber-lined equipment. 
illustrated flowsheet the process in- 


Equipment and Construction Materials 
for Seventeen Important Chemicals. 
Chem. Eng., 55, No. 11, 99-115 (1948). 


The chemicals referred are acetic 
acid, ammonia, cane sugar, chlorine and 
caustic, fatty acids, hydrofluoric acid, hy- 
drogen peroxide, nitric acid, phenol, 
phosphoric acid (wet process and dry 
process), salt, soap, sulphate pulp, sul- 
phite pulp, sulphuric acid, and whiskey. 


Abstract Section 
Style Outlined 


For ease in locating reference data, 
Corrosion uses a uniform style in its 
Abstract Section. 


The abstracts first are broken down 
into major classifications of the more 
common types of corrosion literature. 
In each review the title of the article 
is presented in bold face type, followed 
by the author’s name. The publication 
from which the article was abstracted is 
printed in italics and is abbreviated in 
most instances. Following this, in se- 
quence, are the volume (bold face), 


number in the volume, pages, year and 
month of publication. In some instances 
a second reference will be listed in the 


same manner. This indicates that the 
article also was published or abstracted 
in another publication. A brief sum- 
mary the article follows the above 
information and it is concluded with 
an abbreviation indicating the source 
of the abstract and contributor. The 
meanings of these abbreviations usually 
are listed the first page the 
Abstract Section. 


When seeking more detailed data 
about an abstract, best source of infor- 
mation is the publication in which the 
article appeared ras: (Listed in 
italics in the heading.) The contributor 
of the abstract also may be able to sup- 
ply additional information. Addresses 
of most of these publications may be 
found in the reference section of most 
public libraries. 


COATINGS 


The Pre-treatment Metals (Before 
Organic Finishing). Product Finishing 
(Lond.), No. 50-55 (1948). 

very general survey the available 
methods for the pre-treatment wide 
variety metals prior organic finish- 


ing. These are summarized useful 


Finishing Aluminium Alloy Die- 
ings. Product Finishing (Lond.), 
65-66 (1948). 

mat frosted finish produced 
silicon- aluminium alloys 
immersion caustic soda solution 
nitric-hydrofluoric acid dip. After 
ther rinse, the treatment completed 
final dil. nitric acid dip, rin and 
drying. Where silicon-free 
treated, the hydrofluoric acid 
omitted from the first acid solution. 


Automatic Production the 
ment Metallic Surfaces. 
L’Usine Nouvelle (France), 
(1948) Sept. 

Several special machines for increas- 
ing production the me- 
tallic surfaces, built Ste. Maurice 
Demien are: Machines for cas- 
seroles and pots, installations for copper 
nickel plating, and installations for 
the anodic oxidation aluminium. In- 
stallations for polishing 
brightening aluminium without the 
use electricity are built. Alum- 
nium Information (France) No. 43, 
(1948) Oct. 


Scale-Removal Time Reduced 
World’s Largest Salt Bath. Modern 
chine Shop, 20, No. 11, 198-199 (1948). 

description molten sodium hy- 
droxide-hydride 800 kw. electrode-type 
salt bath for descaling clad plate, stain- 
less steel, nickel, and Monel 


Finishing Washer Tubs and Machines. 
pany, Prod. Fin., 13, No. 54-56 (1948) 
Dec. 

The substitution aluminum for steel 
washing machine tubs created the 


Abbreviations the end abstracts indicate source abstract and contributor; and are 
follows: 


Refrigeration Abstracts, American Society Refrigeration Engineers 
Review Current Literature Relating the Paint, Colour, Varnish Allied 


Aeronautical Review, Institute Aeronautical Sciences, Inc. 

The Abstract Bulletin, Aluminum Laboratories, Ltd. 
Journal, American Water Works Association 
Battelle Library Review, Battelle Memorial Institute Library 
Bulletin; British Non-Ferrous Research Association 
Chemical Division, American Cyanamid Corp. 
Chemical Engineering, McGraw Hill Publishing Co. 
Edison Co. New York, Inc. 
Electrical World, McGraw Hill Publishing Co. 
General Petroleum Corp. California 
The International Nickel Co., Inc. 
Abstracts, Institute Metals, Eng. 
Metals Review, American Society Metals 


National Aluminate Corp. 


Industries, Research Association British Paint, Colour Varnish 


turers, London. 


Code 


Data Digest, Air Materiel Service Section 
Universal Oil Products 
Current Technical Literature, Bell Telephone 
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ABSTRACTS 


Less corrosion from earth acids 
when protects tanks 


READYING 15,000 GAL. STORAGE TANK for anti-cor- 
rosive Hunter Packing Company, East 


When Hunter Packing Company installed new sol- 


vent extraction plant East St. Louis, they protected 
underground storage tanks with anti-cor- 
rosion coating. 


Like many other cost-wise manufacturers, Hunter 


chose because tested, lasting coating 
that protects expensive equipment against abrasion, sol- 
vents, moisture, fume3, brine, many acids and alkalies. 


WRITE TODAY for complete information 
about cutting the treating equip- 
ment, prolonging the interval between 
coating and re-coating. Address our Ad- 


hesives and Coatings Division Detroit. 


St. Louis, Missouri. Tough coating resists abrasion and 
corrosion from soil which tank buried. 


There are basic Protective Coating 
Systems, each designed for specific service conditions. 
There’s one meet your corrosion abrasion problem. 


Made MINNESOTA MINING MFG. CO. 


also makers Brand Pressure-sensitive Tapes, 
Rubberized Coating, Reflective Sheeting, 
Non-Slip Surfacing, Abrasives, Adhesives. 
General Office: St. Paul Minn. 
Adhesives and Coatings Division, 411 Piquette Ave., Detroit 2, Mich. 


General Export: DUREX ABRASIVES CORP., NEW ROCHELLE, N. Y. 
In Canada: CANADIAN DUREX ABRASIVES LTD., BRANTFORD, ONTARIO 
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ASSOCIATION 


problem securing organic finish 
which would withstand the effects the 
alkali and abrasion encountered the 
interior washer tubs. This problem has 
been solved one case the adoption 
new finish known Superclad. This 
entails six-stage pre-paint setup fol- 
lows: Parker 101 and 301 water con- 
ditioner; hot water rinse; Bon- 
derite No. 34; Bonderite No. 170; 
cold water rinse; chrome acid rinse. 
The primer and enamel are applied 
spray gun. Following the application 
the enamel the washers are monobaked 
minutes gas-fired convection oven. 
Satisfactory results also have been ob- 
tained over anodized and alodized alum- 
inum.—ALL. 


Aluminum-Coated Steel Strip. Metall., 
No. 5-6, 83-84 (1947). 

The production steel strip coated 
each side with layer pure aluminum 
0.01-0.3 mm. thick described. Such ma- 
terial can used for telephone mem- 
branes, many kinds cans, flexible metal 
tubes, and domestic and cooking equip- 


Protective Coatings. 
Machine Design, 21, 110-114 (1949) Jan. 

Describes characteristics and applica- 
tions chemical-conversion finishes 
various types for application metals.— 
BLR. 


Light Alloy Piston Materials. 
FIELD AND Metallurgia, 37, 
No. 220, 187-194 (1948) Feb. 

This very exhaustive article 
light alloy piston materials. Typical com- 
positions are tabulated, and 
table shows relationship between alloy 
names (English) and basically similar 


PRE-PRINTS 


PLANES AND METHODS PRE- 
VENTION,” Simpson, Chief 
Chemist, Consolidated Vultee Air- 
craft Corp., Fort Worth Division, Fort 
Worth, Texas. 


“CONTROL VAPOR ZONE CORRO- 
SION STORAGE TANKS THE 
and Clothier, The Carter Oil Co., 
and Francis Coryell, Interstate Oil 
Pipe Line Co., Tulsa, Okla. 


Papers Presented the NACE 
SOUTH CENTRAL REGION 
MEETING, OCT. 3-4 


Texas 


Order from CENTRAL OFFICE, NACE 
919 Milam Bldg., Houston, Texas 


PER COPY 


Postpaid 


alloys. Designations aluminum-copper- 
nickel-magnesium cast forged alloys are 
included. Nickel used for its hardening 
effect, persistent high temperatures. 
Total percentage iron manganese- 
nickel limited considerations cast- 
ability and ductility. Manganese kept 
low possible, order accommo- 
date more nickel. strength and cast- 
ability are outstanding properties desired, 
copper, magnesium, and silicon predomi- 
nate with iron and nickel added 
total with grain refiner. For low 
coefficient expansion, alloy has high 
silicon with sufficient copper, nickel and 
magnesium for hardness needed. Sus- 
ceptibility the various alloys hot 
tears, coarse and fine shrinkage, fine and 
coarse structure tabulated and dis- 
cussed. Heat treatment, service tempera- 
ture conditions, mechanical, physical, 
thermal and bearing properties are dis- 
cussed and graphed. Aluminum-silicon 
types show better wear resistance than 
aluminum-copper-nickel-magnesium types. 
Under extremely bad conditions lubri- 
cation and abrasion has been found 
that service equal that obtainable with 
cast iron piston, with only small sacri- 
fice weight, may achieved using 
“ring carrier” insert austenitic cast 
iron. Insert placed mould prior 
casting and the differential contraction 
holds firmly. London bus piston 
shown after 90,000 miles 


The Microstructure Low Carbon 
Steel Corp. Paper before ASM Ann. 
Conv. Philadelphia, Oct. 25-29, 1948. 
Trans. ASM, Preprint No. pp. (1948). 


Many photomicrographs rimmed 
steel containing 0.06% carbon and 0.43% 
manganese are given show isother- 
mal transformation austenite, pre- 
cipitation carbide from ferrite in- 
fluenced prior structure, amount 
cold reduction, and effect annealing 
variables after heating near below the 
aluminum equilibrium temperature. Fer- 
rite forms very rapidly from austenite 
even above 1335° the temperature; 
transformation the remaining austenite 
requires very long time 1300° and 
very short time 1000° and the re- 
sulting microstructure depends upon tem- 
perature transformation and the ex- 
tent carbon enrichment the aus- 
tenite, due rejection ferrite, prior 
its transformation. Appreciable hard- 
ening may result froin the retention 
carbon solution ferrite rapid cool- 
ing, with further hardening room tem- 
perature. Much the carbon may pre- 
cipitated slow cooling reheating 
after quenching. Size and distribution 
carbides depend upon the temperature 
which they are formed. Microstructure 
after commercial an- 
nealing near below influenced 
prior ferrite grain size, carbon distri- 
bution, amount cold reduction, anneal- 
ing time and temperature and sometimes 
rate 


The Production Lithium Metal. 
Rocers Viens, the Canadian 
Mining and Metallurgical Bulletin (Can- 
ada), No. 439, 623-628 (1948) Nov. 

With the increasing importance 
lithium the metallurgical field, and 
with the presence deposits lithium— 
containing minerals Canada, investiga- 
tions are being carried out determine 
the various reactions lithium, its com- 
pounds and alloys. recent sample 
spodumene ore from Cat Lake, Mani- 
toba, was found, after concentration, 


CORROSION 


ENGINEERS 


contain 4.46% lithium oxide (Li:O), which 
metal. also contained 66.20% silica 
22.00% alumina, and smaller amounts 
other constituents, including lime 
magnesia. Electrolytic production lith. 
ium alloys discussed, with detailed pro. 
cedure the production 
copper-aluminum alloy given. 
shows lithium content and some proper- 
ties alloys produced. The lithium 
loys can handled more cheaply than 
pure lithium. The procedure for the 
duction pure lithium from alloys 
distillation low pressure given, the 
copper-aluminum-lithium alloy procedure 
and results being described 
sults corrosion tests, listed tabulated 
form, indicate the resistance lithium 
alloys. believed that certain lithium 
alloys zinc and aluminum 
perior the corresponding commercially 
pure metals regards resist- 


CONSTRUCTION MATERIAL 


Aluminum Exploration Equipment Has 
Advantages Gulf Coast Marshes. 
Jr. Oil and Gas J., 47, 88-89 
(1948) Oct. 14. 


Exploration equipment from 
portable shot-hole drills gravity-meter 
station platforms now being 
aluminum for use the inland marine 
areas the Gulf Coast. Light weight and 
corrosion resistance are important fac- 
tors. Use magnesium being consid- 
ered.—ALL. 


Experiences Wtih 
Alloy Material for Laboratory In- 
struments. (In German.) 
Chemie, Sec. 20, (1948) 
Mar. 


Compares gold-platinum 
pure platinum with respect properties 
important the laboratory. Results are 
summarized tabular form, with respect 
resistance attack various chem- 
ical reagents elevated 
BLR. 


Directory Materials. Chem. 55, 
No. 11, 116-28 (1948) Nov. 

poll manufacturers corrosion- 
resistant materials construction pre- 
sented tabular form, giving the name, 
manufacturer, description, and most 
portant applications all metals, 
bonaceous materials, cements, ceramics, 
rubber products and plastics available 
the engineer. 


“Constant Flow” Pump for Highly 
Corrosive Liquids. (In German.) 
BECKER AND Angewandte 
Sec. 19, 254-255 (1947) Sept. 

Describes and diagrams special pump 
which operates rate only few 
per hour. can also used pro- 
duce vacuum.—BLR. 


Industrial Alcohol Versus 
tion Materials. Chem. Eng., 55, No. 
248, Sept., No. 10, (1948) 

tive group construction materials 
evaluated for services involving indus 
trial aleohol, papers cover: 
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photograph Glasfloss Pipe Wrap, showing 


and continuity glass fibers. 


ty. 
tives. 
Gg". 18” 
800 foot rolls widths and 


Long glass fibers arranged 


AVAILABLE FOR IMMEDIATE SHIPMENT 
The background this advertisement 


from our Tulsa warehouse, from factory Hicksville, 


TENSILE glass fibers 
running full width mat. 


POROSITY 


pattern that gives maximum porosi 


BINDER Coal tar der 


400 foot rolls widths 


Super 


with 
roperties 
sults are 
respect 
np 

pro- 
247- 
emical 
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Stoneware Herstein (General 
Ceramics Stealige Corp.). 

Rubber Ture (U. Rubber 

legheny Ludlum Steel Corp.). 

Volkinburg (Dow-Corning Corp.). 

Carbon and Graphite Revilock 
(National Carbon Co.). 

Verink, (Aluminum Co. America). 

Lead Roll (Lead Industries 
Association). 

Iron Steel Spitz (Ameri- 
can Cyanimid Co.). 

Coatings: Nickel, nickel allovs 
Scribner (Fansteel Metallurgical Corp.). 
—INCO. 


Hydrochloric Acid Versus Construc- 
tion Materials. Chem. 55, 231-232+ 
(1948) Dec., 231-232+ (1949) Jan. 

resentative group construction mate- 
rials evaluated for services involving 
hydrochloric acid. Includes the follow- 
ing: “Stainless Renshaw; 
“Lead,” Kempton Roll; “Rubber Lin- 
ing,” Ture; and “High-Silicon 
Iron,” Walter Luce. Part sym- 
posium. Includes the following: “Carbon 
and Graphite,” Gaylord: “Tan- 
talum,” Leonard Scribner; 
met.” Walter Luce; “Iron and Steel,” 


The Flax Wet Spinning Frame 
Source Catalytic Damage Bleach- 
ing. Paper before Chem. 
Soc. Royal Inst. Chem., Joint Mtg., 
Belfast, Jan. 19, 1949. Chem. Inds., 91, 
No. 81-96 (1949) Feb. 

Discussion the causes catalytic 
damages bleaching linen cloth which 
were traced electrolvtically corroded 
particles copper.—INCO. 


Corrosion Tests Heated Wing 
Utilizing Exhaust-Gas-Air Mixture 
for Ice Prevention. 
National Advisory Committee for Aero- 
Technical Note No. 1791, Jan., 
1949, pages. 

Contains results investigation 
the extent corrosive attack alum- 
inum alloy wing. Includes tables data 
and photographic 


Aluminum and Fruit Juices. 
roy AND CHAMPION. the Soc. 
Chem. Ind., 67, 407-410 (1948) Nov. 


The interaction fruit juices and 
aluminum was investigated. was found 
that pure aluminum and aluminum-man- 
ganese and aluminum-magnesium alloys 
are suitable for the storage certain 
fruit juices. They are also suitable for 
citrus juices the sulfur dioxide preserv- 


Solution Carbon Steel Monobasic 
Acids the Aliphatic Series. (In Rus- 
sian.) Zhurnal Prok- 
ladnoi (Journal Applied Chemis- 
try), 21, 667-675 (1948) June. 

The above was inevstigated. Results 
for the individual acids the above se- 
ries are tabulated, charted, and discussed. 
—BLR. 


The Acid Question—Hydrochloric and 


Sulphuric. Wire Ind., 16, (1949) Jan. 


Discusses relative merits the two 
acids wire pickling 


ASSOCIATION 


The Effects Additions Pickling 
Acids. Wickert. Arch. Metallkunde, 
No. 56-62 (1948). 

The theory the pickling process 
described, together with the effects 
additions, namely inhibitors, accelera- 
tors, and retarding agents. Measurements 
the solution rate metals and me- 
tallic oxides pure acids known con- 
centrations and temperature, and sim- 
ilar acids containing known amounts 
addition agents, enable quantitative 
estimation made the value 
such additions. shown that 
and are the solution rates acids 
with and without addition agents respec- 
tively, the following definitions apply: 
Inhibitor, this greatly decreases the 
solution rate the metal, but does not 
reduce, only slightly reduces, that 
the oxide, i.e. (metal (metal), 
and (oxide) <Ly (oxide). Accel- 
erator, this greatly increases the solution 
rate the oxide while only slightly in- 
creasing that the metal, i.e. (metal) 
(oxide). Retarder, this depresses the 
solution rates both metal and oxide, 
(metal) <Ly (metal) and 
(oxide) <Ly (oxide). The recognition 
retarding agents, which have negative 
pickling effect, important practice, 
necessary remove them from 
pickling 


Corrosion Gets the Cold Shoulder. 
Steelways, No. ,18-19 (1948) May. 

Stainless steel wire for food trays re- 
frigerators used because its resistance 
corrosion and food acids. The wire 
electrolytically polished and the application 
electronic controls welding machines, 
giving split-second control over pressure and 
time cycles, enable the manufacturers 
solve the welding problem. How big the 
wires should and how many should 
any one shelf determined the amount 
bend deflection allowed refrigera- 
tion engineers. Because its high tensile 
strength, stainless steel wire can much 


Corrosion Resistance Tests Con- 
crete Floors—With and Without Metal- 
Am. Concrete Inst., 20, 
(Proc., 45), part 317-323 (1948) Dec. 


What are the corrosion effects phenol, 
? 


molasses, lard, milk, and other 
Based tests sample floor specimens 
the authors make recommendations for 
use concrete floors subject chemical 
attack. 


Automatic Chemical Process Control. 
Brown Instrument Co. 
Paper before Conf. Instruments and 
Measurements, Stockholm, 1947. Trans. 
Instruments and Measurements, 
1948, 150-159. 

Discussion various processes and 
methods control includes corrosive con- 
ditions control problems. Cast tubes, 
drilled tubes, and welded tubes nickel, 
chromium, and iron alloys are mentioned 
being used for thermo-couple protect- 
ing 


The Study Metal Corrosion 
Fuels. (In French.) and 
Metaux Corrosion, 23, 
267-277 (1948) Dec. 

The corrosive action modern fuel 
components such hydrocarbons, alco- 
hols, aldehydes, ketones, and esters 
iron, aluminum, zinc, lead, copper, and 
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magnesium alloys were investigated. 
obtained are tabulated. Method 
tigation described.—BLR. 


The Corrosion Steel Saline Soly. 
and Thesis (BS) MIT (1948) 
pp. 

Hydrogen sulfide was found 
initely anodic its stimulation the 
corrosion steel. Total corrosion was 
increased hydrogen sulfide although 
the intensity corrosion decreases and 
becomes more uniform than whien 
roding under the influence oxygen 
alone. 


Galvanic Action Between Lead 
Worthite and Other Acid-Resistant 
loys Sulfuric Acid. and 
(1949) Feb. 

investigations determine exact 
mechanjsm involved the changes the 
relative potentials lead and stain- 
less steels, notably Worthite, sulfuric 
acid. The work was done shed 
light corrosion chemical pumps 
which Worthite anodic areas 
lead. The trouble can avoided 
use oxidizing agent such sodium 
chromite, ferric sulfate, copper sulfate: 
contact the two metals.—BLR 


Influence Tellurium Hydrogen 
Absorption Steel During Its Cathodic 
Polarization Solution Sulfuric Acid. 
Prikladnot (Journal Applied 
Chemistry), 21, 611-619 (1948) June. 

Experimental data the influence 
tellurium the above rate hydrogen 
absorption are tabulated 


Action Organic Acids Stainless 
Ind. and Eng. Chem., 41, 208-210 
(1949) Jan. 

Strips stainless resist the action 
most dilute organic acids 25° 
boiling temperatures, with the exception 
boiling oxalic acid normal 
tration. Data are 


Corrosion Iron Commercial 
furic Acids and Nitrosylsulfuric Acid So- 
lutions. (In German.) FRANZ 
Angewandte Chemie, ser. 20, 125-128 
(1948) May-June. 

Presents results systematic 
ments made determine the 
temperature, density, and 
acid content the resistance 
ent types iron corrosion with the 
object replacing the lead linings 
sulfuric acid vessels iron. [ata are 
graphed and tabulated. 


Five Ways That Diesels Wear: 
chanical Action; Scuffing 
Surface Disintegration; Abrasive 
Feb.; discussion, 41. 
“Piston Ring and Cylinder Wear 
Engines,” John Pennington. 

Discusses the above processes. Effects 
various factors are shown 
Discussion includes several sug 
methods for combatting 
chromium plating, neutralization 
fuel sulfur, and improved surfac finish- 
ing.—BLR. 


Electrolytic Tank for Exploring 
Potential Field Distributions. 
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161, No. 4100, 845-846 (1948) May 29. 


Two difficulties were experienced 
exploration potential distributions 
electrolytic tanks, when alternating cur- 
used: non-linear conduction due 
polarization the electrode surfaces, 
which becomes serious very low poten- 
differences currents; and corrosion 
the electrodes causing the conducting 
path assume leading power factor, 
which increases with increasing current 
density. effects are reduced rais- 
the working frequency, but are in- 
compatible with one another very fine 
probe electrodes are used. series 
studies using solutions copper sulfate 
water and copper electrodes, 
results were obtained with 
frequency 1000 c/s and 
0.5 diameter, provided 
that the per electrode not less 
than the current density does 


not excee 0.3 MA/sq. mm. For such fine 
electrodes. steel sewing needles which 
previously plated the copper 
cyanide process, being rigid, are suitable. 
Attention was given removal errors 
due finite tank boundary, which 


limit ‘he usable fraction the elec- 


Eng., 55, No. 170, 172 

(1948). 

suitable for outdoor expo- 


High Temperature Ceramic Coatings 
Molybdenum. NACA Tech. Note 
Tech. News Bull., 32, No. 11, 
125-126 (1948) Nov. 

Discussion development ceramic 
coatings for metals with very high melt- 
ing points protect them against oxida- 
‘ tion at high operating temperatures. Cer- 
coatings are applied form wa- 
suspensions cleaned molybdenum 
either dipping spraying. After dry- 
the pieces are fired 
oxygen-free atmospheres. One the bet- 


coatings consisted base coat 
low expansion frit with zirconia added, 
cover coat containing zirconia, and 
seal coat consisting thin applica- 
tion same composition base coat. 
Performance tests include heating gas- 
flame, heating constant tem- 
air atmosphere and service 
blast ram-jet engines. Oxi- 
ceramic coatings tried. There was 
decrease thickness for ceramic- 
molybdenum heated for hours 
air atmosphere 1650° there was 
unprotected molybdenum sheet with- 
one-half surface temperature 
was retarded enough make 
molybdenum feasible for high 
applications where prolonged 
not required. One application 
protection molybdenum Pitot tubes 
built into nozzle end ram-jet engines 
used for pilotless aircraft. applica- 
tions include coated thermocouples and 
resistance thermometers made high 


melting point 


Collected Standard Specifications for 
(Water) Service Line Materials: Amer- 
Water Works Association Commit- 
tee Report. Amer. Water Works Assoc., 
40, No. 883-889 


ABSTRACTS 


FUNDAMENTALS 


Use Electron Diffraction Camera 
Ultraoscilloscope, and Suggested 
Application Contact Erosion. 
Applied Physics, 19, No. 12, 
1128 (1948) Dec. 

high speed oscilloscope, obtained 
adaptation electron diffraction cam- 
era, described. voltage sensitivity 
about ten-trace widths per volt was ob- 
tained. The inductance and capacity meas- 
ured the terminals the deflecting 
plates were 0.034H and The cal- 
culated time resolution was sec. 
Transients occurring mechanical con- 
tact were studied, and experiment with 
gold and platinum contacts showed that 


Stop 


LAND! 


SEA! 
heads 


THE AIR! Water Tanks, Condenser Heads 


complete sales, engineering and installation 


service. 


The MATERIALS 


CPS handles only first line materials. Dowell Magnesium Anodes—highly de- 
veloped through years research and backed exact performance data. 
General Electric Rectifiers—the only real advance rectifier design years. 
Stacks only oil immersed cans provide for low initial cost and easy mainte- 
nance. Maloney Insulating Materials 
Cadwell Welding Supplies—Rubicon Potentiometers—Soil Resistivity Appa- 
ratus—Holloway Instruments. 


The HOW" 


Over eighty years combined experience seven corrosion engineers your 
service help you apply CPS materials and obtain desired results economically 
you advisory capacity sales engineers design engineers. 


The FACILITIES 


Powered earth augers mounted rugged mobile equipment, wire and cable 
plows, shop prefabrication facilities your service make for fast and econom- 
ical installation first line materials accordance with best design and engi- 


neering practice. 


CATHODIC PROTECTION SERVICE has completed or in progress design and installation 
of cathodic protection on fifteen offshore drilling rigs using a combination of the 


Electrocoating Process* and cathodic protection. 
* To which CPS holds exclusive license under U.S. patent numbers 2,200,469 and 
2,417,064. 


CATHODIC PROTECTION SERVICE 


Pipelines, Tank Bottoms, Gathering Systems, 
Gas Water Distribution Systems 


Offshore Drilling Platforms, Offshore Pipe Lines, 
Wharves, Piers, Ships, Barges, Drydocks, Well- 


the “short arc” will accompany contact 
separation the maximum voltage the 
transient can reach value about 
volts and current larger than the mini- 
mum current necessary support the 
arc can flow. Under such conditions the 
positive contact eroded due the fact 
that most the inductive energy dissi- 
pated “short arc” spent boiling 
metal out the 


Investigations Gas-Metal Reactions 
Reflection Electron Diffraction. 
Pittsburgh Internat. Conf. 
Surface Reactions (Proceedings), 142- 
156 (1948); NBS Sct. Paper, No. 1362. 

The merits and limitations the elec- 
tron-diffraction method studying gas- 
metal reactions are considered. The fol- 
lowing types problem are discussed, 


M-Scope Pipe and Cable Finders— 


Everything the Cathodic Protection Field from 


Insulating Washer to a Turnkey Contract Installation ' 
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Phones JA-5171 - KE-6983 
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and illustrated experimental results: 
structural changes changes crys- 
tal size during oxidation constant tem- 
perature, decomposition one oxide 
produce another oxide and oxygen, 
reversible and irreversible transitions 
occurring when oxide-filmed metals are 
heated and cooled, irreversible changes 
occurring when oxide films binary al- 
loys are heated vacuo, change 
crystal size the temperature in- 
changes oxide- film orientation 
caused substrate effects growth ef- 
fects, existence regions oxides oc- 
curring metals alloys functions 
time and temperature oxidation, and 
the relative tendencies metals 
binary alloys cobalt, molybdenum, 
nickel, tungsten, and chromium reach 
the surface and form oxides.—MA. 


Oxide Films Formed Metals and 
Binary Alloys. Electron Diffraction 
Study. Metals Tech., 15, 
2483, pages (1948) Dec. 

Results study films formed 
series pure metals are summarized, the 
literature reviewed and data bi- 
nary alloys (titanium-nickel, titanium- 
copper, zirconium-copper, zirconium-co- 
balt, zirconium-nickel, molybdenum-tung- 
sten, molybdenum-nickel, molybdenum- 
cobalt, molybdenum-chromium, tungsten- 
tungsten-nickel, tungsten-chromium, 
tungsten-copper, silicon-iron, chromium- 
iron, nickel-chromium, beryllium-copper, 
and copper-nickel, various percentage 
ratios) are presented. Results are sum- 
marized, including the conclusion that 
impossible predict the oxide that 
will formed the basis thermody- 
namic stabilities ion sizes. empir- 
ical table graphical form shows sums 
relative rates formation and diffu- 
sion the several ions based the 
data. 


Lubrication and Lubricants—Additives 
Lubricating Greases. KAUFMAN. 
Lubr. Eng. 55-61 (1947) May-June. Gen. 
Elec. R., 50, No. 11, (1947) Nov. 

Some the properties which may 
improved the use additives 
greases are: load-carrying ability; greater 
resistance oxidation, heat, water and 
corrosion; better consistency, and im- 
provement rust 


Microbial Decomposition Resinous 
Stabilizing Agents Soil. Jones. 
Chem. Ind., No. (1948) March 27. 

report work done isolate, iden- 
tify and inhibit organisms soil causing 
decomposition natural resins (as used 
road-making). Mercuric chloride and 
sodium pentachlorphenate were found ef- 
fective inhibiting growth organisms 
found proactinomycete, pseudomonads 
and other eubacteria and fungi, especially 
Aspergillus nidulans), and suggested 
that these organisms are markedly aero- 
bic, that compound inducing anaerobic 
conditions mixed with persistent, stable 
antiseptic would give ideal results pre- 
venting delaying breakdown water- 
proofing 


Production Extremely Thin Metal 
Films Evaporation Liquid Sur- 
faces. Hast. Nature, 162, No. 4127, 
892 (1948) Dec. 


new method recently devised for 
making thin metal films small amount 
beryllium aluminum was evaporated 
specified that the liquid had have 
high boiling point and low vapor pressure 


ASSOCIATION CORROSION ENGINEERS 


room temperature. Glycerol was the 
chief liquid used, and each step the 
procedure used making metal films 
the surface this liquid outlined. One 
the greatest advantages the new 
method compared with the old (small 
amounts beryllium aluminum was 
evaporated the surface film cel- 
lulose nitrate, etc., Nature, (1947) Mar. 
15,) that the making metal films 
for electron miscroscopal use pos- 
sible lay metal film directly 
organic substance without using amyl 
acetate other liquids which affect or- 
ganic substances. The author gives 
brief report evaporating metals 
vacuum oil surfaces, and aluminum metal 
the case the latter, the normal reaction 
which results when mercury and alumi- 
num are put into contact with each other 
did not take place when the action oc- 
curred vacuum.—ALL. 


Electron Diffraction Studies the 
Nature the Corrosion Resistance 
Stainless Steel. the Ferrous Nickel 
Chromate Formed the Surface 
Stainless Steel. SHIGETO YAMAGUCHI, 
TADAYUKI NAKAYAMA, AND TOMINOSUKE 


the Electrochem. Soc., 95, 
21-24 (1949) Jan. 


Electron-diffractions measurements 
were made surface films produced 
18%-chromium, 4%-nickel and 19%- 
chromium, 9%-nickel stainless steels. The 
films were formed exposing the metals 
water vapor elevated temperatures 
and pressures autoclave. Compar- 
ison with X-ray diffraction data indicate 
that the film may solid solution 


(nickel, iron) 


Formed During Corrosion Iron. (In 
Chemistry), 22. 953-955 (1948) Aug. 

Results X-ray diffraction study 
the above are tabulated and discussed. 
—BLR. 


Research the Mechanism the 
“Pickling Brittleness” Steel. III. The 
Influence Preliminary Annealing 
Armco Iron Hydrogen the Subse- 
quent Diffusion This Gas Into the 
Metal Low Temperatures. (In 
French.) Paut Metallurgie, 
45, 301-311 (1948) Sept. 

Gives results preliminary investi- 
gation the above problem. Data ob- 
tained clearly indicate the importance 
hydrogen concentration the gas layer 
adsorbed iron and its release which 
causes brittleness. Experiments showed 
that the brittleness the pickled mono- 
crystals not caused absence inter- 
crystalline grain boundaries but mod- 
ification the chemical activity the 
metal itself, particularly its 
BLR. 


Theoretical Discussion Pitting 
Failures Gears. BEECHING AND 
Inst. Mech. Eng., Proc., 158, 
317-323; discussion, 323-326 (1948) Dec. 


Primarily concerned with theoretical 
consideration the stresses that cause 
surface failure gear teeth. Methods 
calculating permissible line load between 
contacting cylindrical surfaces for static 
cyclic conditions are considered, and 
probable effects friction are discussed. 
Maximum case thicknesses are suggested 
for steel components varying core 
strength when subjected contact stresses. 
Appendix describes derivation expres- 


sions for the principal stresses any 
point the neighborhood the zone 
contact between parallel cylinders—BLR 


Erosion Due Incipient Cavitation, 
Proc., 158, 297-307; discussion, 308-316 
(1948) Dec. 

Gives results experiments which 
dicate that the bubbles which form 
collapse the stage incipient 
tion aerated water are air bubbles 
supersaturated state and that vapor bub- 
bles which collapse de-aerated water 
are thermal equilibrium. shown 
that the collapse bubbles thermal 
equilibrium cannot cause erosion because 
the vapor pressure inside and the hydro- 
static pressure surrounding the bubbles 
are balanced during collapse. The energy 
producing cavitation erosion the free 
surface energy liberated the collapse 
the air bubbles. Effect these views 
interpretation tests cavitation 
tunnels and cavitation number are 
discussed. Seventeen 


Diffusion Radioactive Copper 
ing Oxidation Copper Foil. 
CASTELLAN AND WALTER Moore. 


Chem. Phys., 17, 41-43 (1949) Jan. 

Strips copper foil were plated with 
radioactive copper and oxidized air 
800, 900 and 1000° From the distribu- 
tion radioactive copper the oxide, 
diffusion coefficients for cuprous ion 
cuprous oxide were calculated. These 
measurements provide further evidence 
determining step.—BLR. 


Electronographic Investigation the 
Size Iron Crystals and the Thickness 
Oxide Films Formed Their Sur- 
Phys. Chem.), 22, 956-960 (1948) Aug. 

The above was investigated X-ray 
and electron microscopy. Data indicate 
that the film composed least two 
elementary nuclei gamma and 
and the other The range thick- 
ness about 16-18A.—BLR. 


GENERAL 


Periodic Chemical Reactions. Ger- 
man.) II. The Ca- 
thodic Polarization Iron Nitric Aicd. 
BONHOEFFER, ELFRIEDE BRAUER, AND 
III. The Refrac- 
tory State Newly Passivated 
Concentrated Nitric Acid. 
HOEFFER, VERA HAASE, AND GUNTER 
HAMMER. IV. Theory the Cathodic 
Polarization Iron Nitric Acid. 
schrift fur Elektrochemie und Angewandte 
Physikalische Chemie, 52, 60-72 (1948) 
Mar. 

Part describes conditions 
for periodic reactions occur; also tells 
why, heterogeneous systems, 
nary conditions are especially favorable 
periodic reactions. Part presents 
sults experiments the topic 
cated. Includes tables, graphs, and diagrams. 
Part III the behavior passive 
wire concentrated nitric acid 
had been previously 
vated this acid described. Part 
theory concerning the chemical reac 
tions iron developed. Data are 
lated and graphed. refer- 
ences.—BLR. 
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the Really Tough High-Temperature Jobs... 


Resists Destruction...even 2000 


You know, undoubtedly, that Inconel* (77% Nickel, 
15% Chromium) highly corrosion-resistant 
ordinary temperatures. 

But you may fully aware Inconel’s 
excellent high-temperature characteristics. you 
know, for example, that Inconel scaling, 
destructive oxidation and embrittlement furnace 


well cold? 


chiefly for its remarkable resistance hot 


corrosives and its high hot strength the aksence 
sulfur that Inconel has found wide-spread acceptance 


such exacting applications high-temperature 
chemical processing, heat-treating metals, ore 
reduction, furnace tubes and equipment, engine 
exhaust systems, combustion chambers. 


addition good chemical characteristics, 
Inconel has very desirable physical properties... 
high strength, both hot and cold; hardness; 
resistance stress- and vibration-fatigue. Welds 
Inconel are strong and corrosion-resistant 
the parent alloy itself. Inconel available all mill 
forms including seamless tubes. 


Next time you are faced with high-temperature 
problem look for thoroughly practical solution 
Inconel. You will find easy buy; economical 
use. And many the nation’s leading fabricators 
are experienced the working Inconel and 
other high-nickel Inco alloys. 


Remember, too, that Inco’s Corrosion Engineering 
Service offers its full cooperation all times 
helping you solve your corrosion problems. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
Wall Street, New York *Reg. Pat. Of. 


EMBLEM SERVICE 


TRACE maRK 


Assembly for radiant furnace heat-exchange service easily made 
from thin-walled Inconel seamless tubing and Inconel return bends. 
Joints are welded. 


tubing assembly used the preliminary processes synthetic 
rubber production. Each assembly requires 720 lineal feet in. 
diameter seam ess Inconel tubing. Inconel was specified meet severe 
high temperatures, corrosion, and other operating conditions. 
Assemblies were fabricated the REMPE CO., Chicago, Ill. 


INCONEL, Hot Rolled psi 
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Additional information, such stress-to-rupture chart, 
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Galvanic Corrosion and Its Practical 
Significance. Metal Treat- 
ment and Drop Forging, 15, 183-192 
(1948-9) Winter. 

The fundamentals corrosion are dis- 
cussed. Conclusions are applied prac- 
tical conditions with special reference 
copper, aluminum, iron, and magnesium 
alloys. Methods corrosion prevention 
are reviewed. Fifteen references.—BLR. 


Theoretical Structural Metallurgy. 
Demy 8vo. Pp. with 
illustrations. London (1948). Edward 
Arnold and Co. (21s. net.) 

Dr. Cottrell’s book covers very wide 
range, beginning with general consid- 
eration atomic structure 
atomic forces, and then proceeds 
review the crystal structure and elec- 
tron theory metals and alloys. This 
followed chapters equilibrium and 
the approach equilibrium, including 
some thermodynamics from the view- 
points entropy and free energy, which 
are then used interpret the forms 
equilibrium diagrams. The concluding 
chapters deal with diffusion, order-dis- 
order changes, and phase precipitation 
nucleation and growth.—MA. 


Metals Handbook. 1948 Edition. Pre- 
pared under the direction the Metals 
Handbook Committee. Edited Taylor 
Lyman. 4to. Pp. xii+1444, with numer- 
ous illustrations. 1948. Cleveland (3), O.: 
The American Society for Metals, 7301 
Euclid Avenue. ($15.00.) 

This new edition the Metals Hand- 
book is, all counts, impressive vol- 
ume. contains 40% more matter than 
the previous (1939) edition, and more 
than two-thirds the articles which 
have been retained have been rewritten. 


WHEN YOU HAVE 
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The “Handbook” began 1924 col- 
lection loose-leaf data sheets. 

divided into four main sections— 
General, Ferrous Metals, Non-Ferrous 
Metals and Constitution Alloys—and 
these the last two are outstandingly 
the best. The section non-ferrous met- 
als has been completely overhauled and 
rearranged; and the new section con- 
stitution contains the first comprehensive 
annotated collection alloy phase dia- 
grams appear the English language 
since 1927 (in the International Critical 
Tables). The diagrams alone will justify 
the cost the volume many readers. 

The non-ferrous section ten parts. 
The first contains articles general mat- 
ters such hot working, slush casting, 
and poisoning hazards, and the remaining 
nine deal respectively with aluminum, 
copper, lead, magnesium, nickel, tin, zinc, 
precious metals, and miscellaneous met- 
als—and their alloys. The treatment 
“copper and copper alloys,” which ex- 
tends over 102 pages, typical that 
given each group. First there are ten 
general articles dealing with the casting, 
working, fabrication, corrosion-resistance, 
and applications copper and its alloys. 
useful monograph the polishing and 
etching these materials for metallo- 
These articles extend over about pages; 
the remaining are filled with data 
pure copper, tough-pitch copper, phos- 
phorus-deoxidized copper, wrought 
copper alloys, and copper casting al- 
loys, set out conveniently-followed, 
concise, standard arrangement. The scheme 
provides for the inclusion trade names, 
official specifications, uses, physical and 
mechanical characteristics, melting and 
deoxidation practice, working properties, 


PROBLEM 


CORROSION PROOFING 


all industries. 


ATLAS chemical construction materials are proof 
against any type and any combination corrosives. 


ATLAS service includes engineering 


recommendations design and 
materials plus field 
supervision, desired. 


look Atlas for help! 


ATLAS offers complete corrosion-proofing service. 


ATLAS engineers have long and widely varied experience 


MERTZTOWN, PENNA. 


stances, extensive tables are given 
such matters corrosion-resistance and 
free use made graphs. These 
sheets,” like all articles the handbook 
appear signed contributions 
when prepared specail sub-commit. 
tees), and, being authoritative and 
date, are certain widely 

The new, final, section 
alloys contains 284 “phase diagrams” 
each accompanied short 
tary and list selected references 
Usually, each diagram has been prepared 
American authority the system 
and although experimental points are not 
plotted and the explanatory 
very brief, most instructive impression 
recent advances the knowledge 
alloy systems obtained comparing 
the diagrams with those any earlier 
collection. may noted that, with one 
small modification, the the 
copper-tin, 
aluminum-copper, 
and lead-tin systems prepared 
Raynor for the Institute’s Annotated 
Equilibrium Diagram Series have been 
adopted. addition binary 
number ternary systems dis- 
cussed and more less dia- 
grams reproduced for them 

The sections non-ferrous metals 
and constitution are that 


may thought ungenerous 
the first general section. 
however, that revision this not 


received the careful attention lavished 
the later parts the volume. the 
articles contain too much padding and 
too few facts; and some the authors 
need reminding that their contributions 
are for work reference and for 
elementary introduction general met- 
allurgy. The definitions, particular, are 
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Pipe lines coated with Reilly Enamel are depend- 
ably and lastingly protected against corrosion from 


all causes. The Reilly coating tough, tightly 


the metal, and such high dielectric 


strength, that the pipe completely insulated and 
protected against corrosive agencies all kinds. 
addition, Reilly Pipe Enamel regulated 


its properties that can withstand temperatures 
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low minus 20°F without cracking checking, 
and high 160°F without flow sag. 

Reilly Enamel manufactured two standard 
grades, also meet special requirements. 
readily applied—at the mill the field—by any 
the standard methods. 

Booklet describing Reilly Protective Coatings for 


all types surfaces will sent request. 


REILLY TAR CHEMICAL CORPORATION 


500 Fifth Ave., New York 


Merchants Bank Indianapolis Ind. 


2513 Damen Ave., Chicago 


GUL- 


need revision (even “eutectic alloy” 
not rigorously defined); and there is. 
most surprisingly, complete lack 
data such important matters the sol- 
ubility gases liquid and solid metals 
and rates diffusion metals and al- 
loys. Furthermore, has not been real- 
ized that there increasing need 
physical metallurgists for more and more 
thermodynamic data and for reliable data 
refractories and slag 


FIAT Review German Science, 
1939-1946: General Metallurgy. Max 
1948. London: Board Trade (German 
Division), Technical Information and 
Documents Unit, Cadogan Square, 
S.W.1. (Limited circulation.) 

Every page crammed full impor- 
tant information. Only few pages may 
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stricted field, but the whole volume 
essential those whose duties necessi- 
tate ranging widely over the field 
metallurgy. 

judge from this Review, Germany 
has made considerable contribution 
the theory and practice metallurgy 
during the war. impossible ade- 
quately summarize the scope the 
book, which ranges from the electron 
theory metals mechanical testing; 
brief description must suffice. The for- 
mat follows now familiar pattern; the 
book divided into eight main sections, 
all written German, several which 
three more authors collaborate, the 
whole being supervised the senior au- 
thor, Max Hansen. Each section has 
formidable list references, totaling 
more than 1400. There also bibliog- 


Line 
Locator 


LIGHT 


HANDY 


POWERFUL 


This the locator that has set 
new high standards for perform- 
indispensable for all pipe 
line construction jobs and for gen- 
eral maintenance work. light 
but simple, one-man 
tool that does EVERY job. Regard- 
less depth, part your under- 


One-Man 
One-Hand 


soundly 
designed, sturdily 
built, precision 

locator 


ground pipe system can hide from this electronic sleuth. Its skill detection un- 
hampered conditions that stymie ordinary devices. Especially designed for rough field 


use and for long distance pipe line jobs. 


WILKINSON LINE LOCATOR 


(Pat. Pending) 


Write for complete literature and prices 


WILKINSON PRODUCTS COMPANY 


Originators of light weight all-purpose quality locators 


Box 1774, Wilshire-LaBrea Sta., Los Angeles 36, 


raphy some books certain aspects 
general metallurgy recently published 
Germany. 

The review begins with article 
structure metals and alloys (40 
168 references). Dehlinger writes the 
problem cohesive forces metals 
alloys, while Nowotny’s 
takes the form discussion and class. 
ification the crystal structures inter. 
mediate phases metallic systems, 
contributes short article the 
elastic properties metals, and the 
ence thereon temperature, 
tion, and metallurgical changes 
references). Kubaschewski, Geb. 
hardt, Vogel, Th. Heumann, and 
Schrader collaborate produce long 
article concerned with the constitution 
alloys, dealt with mainly the 
perimental viewpoint (54 pp., 250 refer. 
ences). This includes sections the 
thermo-chemistry alloys, with some 
recent results, and review 
tional work carried out recent years, 
Very brief abstracts are provided for 
some 150 binary systems, and references 
ternary and quaternary sysiems are 
given. Scheil, Kubaschewski, 
Hoffmann collaborate changes 
state (22 pp., references) and discuss 
the nature the liquid state and the 
crystallization metals, diffusion met- 
als, and transformation the solid state, 
Plastic deformation and recrystallization 
are treated (22 pp, 
references). Microscopic, 
croscopic, and X-ray techniques for the 
examination metals form the subject 
the article Schrader, Mahl, 
Hoffmann, and (22 pp, 
132 references). The next article, 
chanical testing (E. Siebel, Ludwig, 
broch pp., 582 references) perhaps 
the most exhaustive and informative 
the whole book, and ranges from 
tional tensile testing the 
Ergang, Masing, Wassermann, 
Wiederholt, pp., 169 references), 
which includes reviews both 
ical and practical aspects, and research 
stress-corrosion, completes the 

with previous volumes this series, 
the outstanding feature the 
list references, many which may 
new. The style which the various 
tions are written variable, and 
articles are very full accounts while 
ers are little more than catalogues. 
whole, however, the book at: 
thoritative account what has been 
Germany recent years, and 
for disappointment and real concern that 
the present edition should strictly 
limited, and that few copies should 
available. There should copies for 
mediate consultation every metallur 
gical library and research 
operation these German 
the welcome efforts the Field Infor 
mation Agencies Technical inform 
ternational science German 
true that arrangements 
ing, but doubtful whether this 
done time prevent the from 
becoming document mainly 
rather than scientific 


FIAT Review German 
1939-1946: Physics Solids, Part 
+235. 1948. London: Board Trade 
(German Division) Technical Inform 


A 
| 


aspects 
published 


article 


netals and 
tribution 
and 
inter- 
stems. 
icle the 
the 
in, and A 
long 
the ex- 

250 refer- 
ns on the 
with some 
years, 
ovided for 
references 
are 
ev ski, and 
changes 
and the 
sion met- 
solid 
fer (22 pp, 
ues for the 
the subject 
Mahl, 
eld (22 pp, 
icle, me- 
Ludwig, 

perhaps 
rrosion 
and 
references), 
research 
the work 
this series, 
invaluable 
hich may 
various 
and some 
while 
been done 
and such 
matter 
that 
strictly 
should 
ypies for 
the 
Field Infor 
inform 
eventually 


November, 1949 ABSTRACTS 


FOR CORROSION 


FEDERATED* MAGNESIUM ANODES 


ELECTRO-GALVANIZED STRIP CORE 


provides for integrated bond between anode and core. 


FULL LENGTH CORE 


prevents loss current efficiency during anode perform- 
ance. 


SILVER SOLDERED LEAD WIRE CONNECTION 


eliminates faulty and high resistance anode lead wire 
connection. 


MAGNESIUM ANODES YOUR 
SPECIFICATIONS 


allow for maximum efficiency engineering design. 
FEDERATED magnesium anodes may had various 
weights and shapes. Packaged anodes also available 
your backfill specifications. 


Experienced and competent engineers are ready work with you, 
engineering and installation advice solve your corrosion 
problems. 


PIPELINE MAINTENANCE CORPORATION 


319 South Detroit 
TULSA OKLAHOMA 


Manufactured Federated Metals Division, American Smelting Refining Co. 


(40 pp, 

au 
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tion and Documents Unit, Cadogan 
Square, S.W.1. (Limited circulation.) 


This extremely useful review work 
carried out Germany during the war 
years deals with various subjects pure 
physics. Almost all the book direct 
indirect interest those working 
the theory metals, though the more 
technical metallurgist may well find 
little assistance him. The criticism lev- 
eled against Part this review that 
many the articles tended mere 
catalogues references, again de- 
severed, but does not apply strongly 
Part II. The references are still there, 
and form invaluable part the report, 
but the articles themselves (all written 
German) provide more interesting infor- 
mation. 

There are three main sections, each 
containing several articles, dealing re- 
spectively with the electrical, magnetic, 
and optical properties solids. Klemm 
and Vogt deal with the magnetism 
non-ferromagnetic materials (26 pp., 
references). Methods measurement and 
theory are discussed briefly, and recent 
work normal paramagnetic properties, 
chiefly inorganic compounds, 
viewed. Anti-ferromagnetism consid- 
ered, and its relationship the nature 
the binding and the crystal structure 
the solid stressed. Recent work the 
magnetic properties the elements, par- 
ticularly the rare earths, reported, and 
short section alloys included. 
Magnetic data for alloys can used 
determine the valency state the com- 
ponent atoms; thus the paramagnetic pal- 
ladium dissolves copper non- 
ionized diamagnetic atom; several other 
examples are discussed, including confir- 
mation the trivalency aluminum 
copper. New work ferromagnetism 
discussed from theoretical experi- 
mental points view Becker (16 
pp.. references). The article the 
dielectric properties solids (C. Schmel- 
zer, pp., references) deals chiefly 
with amorphous and ceramic materials, 
while that piezo-electric phenomena 
also “non-metallic,” but interest. 
good general article Meixner (12 
pp., references) reviews the recent 
German work galvanomagnetic, ther- 
momagnetic, and thermo-electric effects 
metals and semi-conductors, and con- 
siders the electron theory the phe- 
nomena. New experimental work su- 
praconductors, and developments the 
general theory supraconductivity are 
Schubert (20 pp., references), and the 
section electrical properties com- 
pleted with three articles von 
Meyeren electrical conduction and 
photo-electric conductivity insulators, 
semi-conductors, and semi-conductor 
rectifiers, and with article Hett- 
ner metallic conduction. These articles 
total some pp. and contain 136 refer- 
ences. From this, will appreciated 
that much ground covered, and 
would appear that little importance 
that happened Germany been 
omitted. the section the optical 
properties solids, one article (G. Joos, 
pp., references) chiefly concerned 
with non-metallic materials, while the other 
(W. Haule and Schmillen, pp., 
references) discusses the phosphores- 
cence and luminescence metallic ox- 
ides. There are, however, brief references 
the optical properties alumiunm and 
thin films platinum and rhodium. 

This work, and the previously published 
Part somewhat dispel the illusion en- 
tertained some that fundamental phys- 


ics Germany languished during the 
war. does not appear that anything 
startlingly new has been uncovered, but 
advances made many fields are ade- 
quately reported. There good index, 
and the list references invaluable. 
These reviews merit careful study that 
the work described may integrated 
with that done other countries over 
the same 


INHIBITORS 


Effect Oxygen Concentration 
Corrosion Steel Solutions Contain- 
ing Metaphosphate Inhibitor. 
Scott. Thesis (M.S.) (1948) pp. 

The action metaphosphate in- 
hibitor (Calgon) solutions containing 
varying amounts dissolved oxygen 
(5-30 the control and miti- 
gation corrosion was studied. The 
work was determine whether not 
Calgon would aid bringing about 
passivity iron corroding solution 
containing high dissolved oxygen con- 
centration. The corrosion rate com- 
mercial black iron pipe was measured, 
using the oxygen-drop method, un- 
treated distilled water, distilled water 
treated with Calgon and tap water 
treated with Calgon. The results show 
that Calgon gave very good protection 
all oxygen concentrations studied. 
The presence Calgon did not increase 
the partial passivating effect observed 
the case both treated and untreated 
distilled water. When using treated tap 
water, the corrosion rate increased 
linearly with increasing oxygen concen- 
tration. The protective film formed 
the Calgon built rapidly solutions 
containing large amount calcium 
and very slowly solutions which con- 
tained very small amount calcium. 
Chloride ions had destructive effect 
passivation and protective films. 
Copper ions interfered with the action 
the Calgon. 


REFINERY 


Corrosion Oil Tanks England. 
Nat. Petro. News, 40, No. 32, (1948) 
Aug. 11. 

Corrosion oil tanks England, 
consequence moisture held against 
the tanks the brick tile encasement, 
constructed for protection against bomb- 
ing, necessitating program for re- 
search more favorable protection 
against future bombing possibilities. 


Some Particular Aspects Presented 
Corrosion the Petroleum Industry 
and Its Consequences Relation 
Remedies. Paper Assoc. 
Franc. des Techniciens Petrole, Feb. 
24, 1948; Bull. Assoc. Franc. 
Petrole, No. 70, 2-18 (1948) Apr. 

general review corrosion prob- 
lems the petroleum industry discusses 
the preponderant role played impuri- 
ties petroleum corrosion, the use 
minute amounts substances inhibit 
corrosion, and progress with metal alloys 
resistant the corrosive effect oxides 
and sulfides hot gases. pointed 
out that drop water (as found oil- 
water emulsions) much more corrosive 
than continuous film. The homeopathic 
effect, observed addition copper 
alloys substances which will at- 
tacked the corrosive elements, while 


deposited the metal, exemplified 
the dezincification brass. formyl; 
commonly used for metal condenser 
and arsenic .05%. This type 
very dependent upon the the 
system, necessitating different alloys 
alkaline acidic mixtures. The homeo. 
pathic effect also utilized for 
ing the corrosive effect hot cop. 
taining sulfides and oxides, the 
tion aluminum and silicon. The use 
cathodic inhibition sulfuric acid 
tems also discussed. 


Pennsylvania Grade Crude Oil 
ciation Joins Quarter-Century Ranks, 
Foster. Oil Gas J., 47, No. 
(1948) June 17. 


Among the projects studied 
for corrosion inhibitors for use with loy 


water.—INCO. 


Refining Saudi Arabia Crudes. 
LOFF, Universal Oil Products Co. 
47, No. 35, (1948) Dec. 30. 

Chemical neutralization acidic 
stituents limited ammonia injection 
into fractionating tower. 18-8 
nickel impellers are used quench 
polymer tower bottom pumps, hile 
iron alloy impellers are used all other 
pumps. Screens clay tower are 
18-8 tubes heaters 
molybdenum transfer lines protect 
tive cracking units. 12% chromium 
sheet lines reaction and flash chambers 
and fractionating tower, and constitute 
the bottom three-fourths trays. 12% 
chromium alloy lines heavy and 
siduum 


Chase Condenser and Heat Exchanger 
Tubes for the Oil and Gasoline 
eries. Chase Brass Copper Co., 
(1945) Dec. Gratis. 


The behavior condenser tubes 
corrosive atmospheres dis 
cussed. Laboratory and field testing 
materials for detecting corrosion are dis 
cussed. outline the different 
tions involved the manufacturing 
Chase Condenser Tubes included 
gether with extensive data. 


Corrosion Prevention Processing 
Sour Crudes. Camp, Humble 
Refining Co. Paper, National 
Corrosion Engineers, Meeting, 
Louis, April 5-8, 1948; Corrosion 
(1948) Aug. 

Some the major corrosion 
experienced processing sour 
Baytown Refinery and 
are discussed. Oxygen 
accelerators low temperature 
sulfide corrosion. Carbonic 
carbon dioxide distillation 
ment causes appreciable corrosion até 
equipment. Tank corrosion caused 
action hydrogen sulfide, oxygen, 
water. Tank life increased 
steel construction, roofs aluminum 
galvanized steel, caustic 
tective coatings, gunite linings, 
protective media are applied 
tillation equipment, furnace tubes, 
densers, cracking unit components, 
Humble’s experiences with 
vapor-phase cracking are also 
Corrosion caused naphtha, 
case, reduced addition free 
butyl mercaptans, carbon 
distilled water the 


. 
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rugged operation under all climatic conditions. Many 
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included 
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dioxide, ethyl alcohol, acetic acid, hy- coatings have proved clude sulphur compounds, 
drogen sulfide and sulfur dioxide are in- value. Aluminum being used sulphuric acid, sodium hydroxide 
hibitors for controlling corrosion buta- for steel the construction acid, phosphoric acid and 
diene plant. Twenty-nine references. tank roofs and roof-supporting structures. organic solvents; some instances the 
Gunite coatings for tanks have been are elevated The 
Internal Corrosion Crude-Oil Tanks. prevent this corrosion. These coatings described these materials 
Brannon, Humble Pipe Line Co. applied tank roofs, shells, tank linings, 
Preprint, API 28th Meeting, Chicago, Nov. bottoms. Floating roofs are also used condensers, heat exchangers 
1948, corrosion because they practically pumps, compressors, 
Most the corrosion damage eliminate vapor spaces. other refining 
sour crude oils occurs tank bottoms 
where salt water settles, and the vapor Nickel Alloys Great Chemical In- Installation and Performance 
spaces where moisture condenses. Rea- dustry: The Petroleum Industry. Sour Crude Service. 
sonably satisfactory protective coatings (In French.) Nickel, 14, No. Oil Pipeline Co. Paper befor 


have been developed for tank bottoms (1948). Int. Pet. Cong. NACE Tulsa, Mar 
the form bituminous coatings which discusses the corrosive media in- 20, 1948. Oil Gas J., 47, No. 
usually are applied the molten state. the refining petroleum and June 10. 

replacement for steel bottoms which resistance these media nickel, Scale traps protect pipe-line 


have failed, new bottoms constructed Monel, Monel Monel Inconel, Has- 
vapor-space corrosion, most protective containing steels. The corrosive media in- 


Aluminum Oil Pipe-Lines. 
58, No. 1489, 153 (1948). 

Aluminum has been found satisfactory 
for this application. Editor’s Diff. 


a 


Sour Crudes—Equipment Protection 
166; discussion, 166 (1947) 


account some the major 
lems experienced refining sour 
oils. Among methods dealing with 
rosion mentioned the use 
tanks. Admiralty-metal condenser tube 
are also referred 


with Koppers 
Bitumastic 
Priming Solution. 


Coke Removal Steam. \V. 
ANDER. Petro. Ref., 27, No. 91-93 
June. 

method coke removal steam 
air, and heat application, lime 
injected the charge previous 
tering the furnaces protect the 
metal from sulfur 


INCO. 


SURFACE PREPARATION 


‘STEP 
Shot Effect Shot 


Spring Fatigue Life, Why Peening 

Long-Lasting Protection for Uniform Shot. Based articles 
ZIMMERLI AND JOHN STRAUB, 

tively. Soc. Automotive Engrs., 56, 


PPLICATION coat Koppers Bitumastic® Priming Solu- (1948) Nov. 
tion the first step toward long-lasting pipe-line protection. Original papers were presented 
After priming, coat Koppers Bitumastic Enamel will make cent meeting the Shot Peening 
line ready for years service underground. sion the SAF. Tron and Steel 
The hot-applied Bitumastic Enamel bonds tightly with the steel 


forming barrier impervious moisture and inert corro- Physical Control Polishing Mat 
sive soil chemicals. The high dielectric strength Koppers Bitu- rials. Prod. 
mastic Enamel offers lasting protection against electrochemical No. 

corrosion. Suggested methods internal chet 


and accounting with reference 
For more than years, Koppers Bitumastic Enamels have been rials required for metal finishing are 


protecting pipe lines under varying soil and temperature condi- 

tions. you are planning new project, write today. Our field 

ative will call and show you how Bitumastic can Reinsdorf (Surface Protective 


give your line lasting, low-cost protection. ment Tests Aircraft 
Board Trade, Ger. Div. cs. 
2417-46, 2p. (1948). 


ber) investigations adh sives 
ENAMELS protective lacquers for 
nents with particumlar reference 


trically conducting lacquers 
conducting foils (gold 
KOPPERS COMPANY, INC., Dept. Pittsburgh 19, Pa. foil) 
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The Sand-Blasting Metal Surfaces. 
Metalloberflache, 
No. 56-57 (1947). 

brief description given sand- 
blasting equipment. Such details type 
blower, nozzle size, and sand con- 
sumption are considered. 


The Action “Chromic Acid” Zinc 
Coatings. ASTM Bulletin, 
(1948) Oct. 

Results the action hot chromic 
acid solution electrolytic zinc, gal- 
and galvanized wire are 
tabulated eight losses are small enough 
continued use this reagent 
for the corrosion products 
from galvanized 


Diphase Metal Cleaners; Relation 


Emulsion Stability Cleaning Effi- 
ciency. AND Foster DEE 
Eng. Chem., 40, 2333-2337 

two classes metal clean- 
ers—the emulsion type and the 


STATEMENT OF THE OWNERSHIP, MAN- 
AGEMENT, CIRCULATION, ETC., RE- 
QUIRED Bi THE ACT OF CONGRESS OF 


AUGUST 21. 1912, AS AMENDED BY THE 
ACTS OF “\ ARCH 3, 1933 AND JULY 2, 1946 


OF CORROSION, 
HOUSTON. 


PUBLISHED MONTHLY AT 
TEXAS, FOR OCTOBER 1, 1949. 


STATE OF TEXAS 
COUNTY ©! HARRIS 
Before me. a Notary Public in and for the 
State and county aforesaid, personally ap- 
B peared A. fb. Campbell, who, having been duly 
sworn according to law, deposes and says that 
he is the bus nness mgr. of the Corrosion and 
that the f wing is to the best of his knowl- 
pedge and belief, a true statement of the owner- 
sship, manaxemennt (and if a daily, weekly, 


psemiweekly or triweekly newspaper, the circu- 
Biation), etc.. of the aforesaid publication for 
Bthe date shown in the above caption, required 
Bby the act of August 24, 1912, as amended by 


the acts of March 3, 1933, and July 2, 1946 
etnies 537, Postal Laws and Regulaations), 
ue on the reverse of this form, to wit: 
f . That the names and addresses of the 
publisher, editor, managinng editor, and busi- 
Bre SS Managers are: 

Publisher, National Ass’n of Corrosion En- 


exineers 919 Milam Bldg., 
Editor, Dr. Ivy M. 
Bremen, Georgia. 
Managing editor, N. E. 
BBldg., Houston, Texas. 
q Business mer., A. B. 
sBldg., Houston, Texas. 
2. That the owner is: 


Houston, Texas. 
Parker, P. O. Box 423, 


Hamner, 919 Milam 


Campbell, 919 Milam 
(If owned by a cor- 
poration, its name and address musst be stated 
sand also immediately thereunder the names 
fand addresses of stockholders ow ning or hold- 
Png one percent or more of total amount of 
Btock, If not owned by a corporation, the 
names and addresses of the individual owners 
must be given. If owned by a firm, company, 

for other unincorporated concern, its name and 
address, as well as those of each individual 
pnember, must be given.) The National Asso- 
giation of Corrosion Engineers, 919 Milam Bldg., 

Fiouston, Texas. A non- profit organization, 


Phe refore no stock issued. 


. 3. That the known bondholders, mortgagees, 
mnd other sec urity holders owninng or holding 
# percent or more of total amount of bonds, 
other securities are: (If there 
pre hone, so state.) None, 
f 1. That the two paragraphs next above, giv- 
the names the owners, stockholders, 
security holders, any, contain not only 
he a of stockholders and security holders 
cases where the stockholder 
ompany appears upon the books the 
elation, trustee or in any other fiduciary 
name of the person or corpora- 
two paragraphs contain 
belief affiant's full knowledge 
the circumstances and condi- 
Bic not appear upon the books of 
Lirities pd as trustees, hold stock and se- 
te fide Be ‘apacity other than that of a 
hat any other person, 
has any interest director 
curiti sald stock. bonds, or other 
tes “4 so stated by him. 
1 Sworn CAMPBELL, Business Manager 
bth day before me_ this 
Beal) 
om com ANN GRAHAM 
Mission expires June 
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stable type. Metal cleaning tests and 
number dispersion tests were performed. 
both cases diphase cleaners were more 
effective than stable emulsion cleaners. 
Reason for this 


“Aluglas” (and the 
New Look for Light Alloys. Prod. Fin., 
No. 14-20, (1948). 

account the and “Mag- 
vitreous-enamel finishes for alu- 
minium and magnesium alloys, respec- 
tively. The finishes are fired 500°- 
550° for 5-10 minutes, being 
available lead-bearing and lead-free 
forms and “Magneglas” the lead-bear- 
ing form only. complete range col- 
ors obtainable, and many cases 
single coat adequate. The range 
alloys suitable for finishing limited, but 
“Aluglas” bonds satisfactorily com- 
mercial-grade aluminum sheet and alu- 
minum silicon castings, and 
D.T.D.A.M. 503 magnesium sheet al- 
loys and the D.T.D. and cast- 
ings 


Molten Salt Bath Descaling Process 
Materially Reduces Production Time. 
106 (1948) Dec. 13. 

Describes Hooker process; illustrates 
and diagrams the equipment. The mix- 
ture fused salts has the ability 
change surface scale and other impurities 
chemically, permitting their removal 
dilute acid 0.1-0.01% the usual pick- 
ling time with measurable effect 
the underlying metal. Tells how existing 
baths may converted; describes chem- 
istry involved the process itself and 
the quench. Versatility emphasized.— 
BLR. 


Vergleichende Korrosionsversuche mit 
10- und min. Lang MBV Ten Rein- 
aluminiumproben. (Comparative Corro- 
sion Tests Pure Aluminum Samples 
Treated for minutes According 
the MBV Process.) RESCHKE AND 
Vereinigte Aluminium-Werke A.G., 
Lautawerk, Ger., Office Technical Serv- 
ices, PB-70191, Frames 3135-3140. 

Visual examinations and weight-change 
measurements pure hard rolled alumi- 
num sheets which had been exposed 
various corrosive media showed that pro- 
tective coatings produced 10-minute 
MBV treatment may superior those 
produced 20-minute treatment. 

Experimental treatments were carried 
out hard-rolled sheets MBV- 
salt solution containing parts sodium 
carbonate 1.5 parts sodium chromate 
treated for minutes were darker ap- 
pearance than those treated for min- 
utes. All samples were next treated for 
water-glass solution and then exposed for 
10, 20, and days stirred sodium 
chloride solution containing 0.1% hydro- 
gen peroxide, spraying mist 
sodium chloride, and copper sul- 
fate solution. Weight losses the stir- 
ring test and spraying mist were insig- 
nificant and somewhat greater for the 
samples which were treated for the longer 
period. Losses all samples after 
days were general smaller than after 
days. After the 30-day exposure 
copper sulfate the sheets that had been 
treated for minutes were less corroded 
than those which had the longer treat- 
ment.—DPA. 

MANGIN. Chimie Industrie, 60, No. 
331-5 (1948), 

description descaling and pickling 
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practice 1945 the U.S.A. Semi-con- 
tinuous and continuous processes are used 
with speeds 60-250 yards per minute. 
Mechanical descaling followed acid 
bath treatments. The effect concentra- 
tion the acids, the temperature treat- 
ment and ferrous sulfate are illustrated. 
The control the bath solutions and the 
composition number typical pick- 
les given. The spent acid usually 
treated waste. The newer sodium hy- 
dride treatment present very lim- 
ited use.—RPI. 


The Surface and Finishing 
Handbook, (ASM) 991- 904 

describes mechanical and chemical 
methods cleaning and chemical and 
electro-chemical (acid and caustic ano- 
dizing) processes finishing. Painting 
dealth with, but electroplating mag- 
nesium said not commercially 
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CAUSTIC BATH. remove cutting oil grease, PRIMING-DRYING ROOMS. Priming 
bare pipe first dipped the hot caustic ately follows grit blasting. The primed pipe conveyed- 
rinsed clear hot water. not rolled—through the drying rooms, preventing 

marring the priming coat. 


MELTING COATINGS. All coatings are 
with positive temperature control small batch kettles, 
mechanically agitated. 


PRE-HEATING the pipe 90°F. dries off every 
trace moisture. This temperature maintained through- 
out cleaning, priming, coating and wrapping. 


THE machine cleans and COATING AND WRAPPING 
applied with modern Hill, Hubbell equipment strict 


etches the pipe bond primer and coatings permanently. 
erence your specification. 


ING AND WRAPPING 
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